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In Monument Valley, Utah, U.S.A., stand these fantastic examples of natural architecture Great blocks of brick-red sandstone, more 
than 1,000 feet high, they have been eroded through the centuries by wind-blown sand. Some have been formed into shapes like castles 
and fortresses (top), others into huge monoliths like the “ Wingless Victory ” (bottom left) and the “ Slim Rock ” (right). The upper 
part of each *' monument ” is all of one stratum, resting on a base of thinner strata less resistant to weather 
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IMIWonders oF Animal &Plant Life 


HOW WE ARE ABLE TO TASTE THINGS 

If we were unable to taste things we should not cn)o\ our food as wc do, and it would probably not do us 
so much good Yet there are i rally only four distinct kinds of taste, all othtrs being combinations of these It 
18 interesting to know that smell is a great assistance to taste, and if we have a cold so that we cannot smell, 
wc are unable to taste our food as well as usual Here wc read many striking facts about the sense of tistc 


J i SI «is wc s<c with our cy<s inrl 
liiAi with our t its wc 1 isti by 
iiK diis of oiii tongues iiid (he 
biek pirl ol our palatis T ht nil 
OTgin ot ttistc IS .1 niiKous mcnilirim 
Ol w< ( lining whith coxei^ Uu tongue 
€in(t hind p irt of the (ulile ind is 
iii^d up on the tongue into httU 
lumps know n is p ipill w 

All Ihisi ]>rop(tions ,in not nlikt 
11 k liigtst lu it the Inck ol tlu 
toneiK uhtn e*K h hi-s tound it i kind 
of iKiuh Iruhid stm in si it ion a 
p ij)ill i is liki ii ist k with a mo it lound 
At till bottom ol till liinih lliiii in 
gl inds Ol <buts tlnough which Hows 
the s iliv i th it nn\< s w ith out tood and 
liilps It l(» digi st ind in the suits ot 
tlu triiuh ari bniud little cu,^ ins 
< die d t isU bud 
These t isti bud ii< 
als ) tounel in etiui 
puts ol thi te ngiic 
till iigh thi t< tin V “tre 
U ss Tin me tons 

The Secret of Tasting 

I 111 t isti buds ir< 
in ide U]) ot 1 Si 1 le ol 
< nioe sh i ])i d e tils 
some llimf. liki the i 
nil lit of in )i im i mil 
thi \ ire so iii uigi d is 
to le e\ e it t hi sui I t< t 
wlie 11 the \ dl nu e t i 
littk ojM mug f t o in 
whu li L iininlK i ot lin\ 

1) n 1 like prt>)e e turns 
jut out into till In lit h 
1 hi food wc i it IS 
bitten and ilividid np 
l)> thi Ici th anil is it 
jiassis to till balk of 
thi mouth soiiii of it 
tails into llu til mil when it is 
iiissolvi il 1 he little li iir like pro^i i 
tions of tilt taste buds coming in 
contact with the solution coiwcy thi 
impression ol taste talong the tisti 
nerve to oiir brain 

There ait really only foui kinds of 
t«istc — sweet sour salt and bitlt i 
though a few scientists add two othi rs 
niiinety, alkaline and mctallu Thosi 
however, we need not consider as tho 
are only combinations of the others 
Well known examples of t hi loursinipli 
flavours aie sugar vinegar lommon 
salt and quinine All flavours however 
complicated, are made up of blends ol 
the four simple tastes and it is the 
woik of the cook to mix the flavours 
so as to stimulate all our tastes 


1 Ol ixiiujik im it h i bittii 
swiit t isti uid this IS gii ill> im 
pioviil by the idihtion of sill Soini 
ptoplc tiiiel it still moil Mi]ov iblt whin 
till sourniss of vmi i ir is uliUd is 
whin mints met i usid with limb, 
thiisbli nelini. ill font pnmitiv i II ivours 

Salt Heightens Sweetness 

Thin on swiit iitiiks ot food 
liki cinelus mil i iki iii 11 it imli ss 
tluyiontiiiL i litlk silt lint i v\hv 
llu rook idd'i i pim h ed silt when 
mi] mg 11 k SI it tie Us Vlso i tom h ot 
bit time s e)lt( 11 imp! >\(s tin ll i\ kit 
ed swiet is m tlic e isi of i Ium >1 iti 

It IS b> means ot conhnunts silt 
must 11(1 vinigit iiid so on Ihit we 
id)u t ind nnpioM our fool Hinouis 


Miny drinks siulias tiM mltie and 
eocoi ilipcnd to a 1 irgi digm on the 
biltii lugiidunts they umtain siith as 
thi c iffein in eotfii Wi know how 
swiit and bittei irc combined in 
marmal ult and swi 1 1 uid som in 
lemonade 

Our habits largely ilhet our powers 
of t iste Sinokeis for i xainpU as a 
clas^ ire kss lesponsive to sourmss 
than non smokers but then is no doubt 
thit piople ail lH>m with natural 
dittiiemcs m regud to ttiste as in 
regiid to other scnsi's Children have 
a keemr taste sense 11 an grownup 
])tople piobably litrausc then lasU 
org ms have not ben ii ’^noih d by the 
too eonst.int usi of highly spiced and 
flavoured foods and sauces 


It IS mu ll stm » to nedi tli it in I isli 
wi gi I im sm h tusin^ to/ithii ol 
SI IIS it ions i wi d 1 in s i m^^ If tlu 
ret nil of tin (\c isstimulilid l>v (we 
( ompli nil ntii V ( e)l )ui the s m fiistd 
topioelme llu oiic insiti>ii )t white 
h dit but llu ihffe re lit kmels ed imple 
ilivemrsi m ilwivsb deli ti I ml iie 
ne vir liise 1 int i uu > i-^ to 1 )si Ihtir 
se]) irate him Ills When we i it 
m irm ll idi foi isimpU \m g t the 
si n ilion ol sweetiuss in I il ei the 
SI nsilion ol bitte me ss w li ii we dunk 
le iilOTl uk wi leeeivt th stiisilioil ei 
swtitiU'.s ind ll ) tint 1 sonnies 
inel this I tine ot dl to >els iml dunks 
llu tem^,ii( I ned lepiillv siiisitivi 
at ill it-v } erts t ) ill loin t istis Ihi 
buk of the 1 >ngiu IS moll siusilixe t«» 
bitti 1 li i\ our w lull the 
lip 1 e s pon (1 s meui 
u leldv to i swe 1 1 t iste 
met tlu silk s to in le id 
( T ■* )iu 1 I ti Tlu I iTgi 
]) l]> 11 ll ll tlu b ll k >t 
till toiiKUe lu not dl 
iqinllv iliki in ]>ie> 
duim siiisitioiis 1 Ol 
t \ iinple ll i nnxtiiii 
ed ipimnu mil in ii 1 i 
dl link, ( ne ]> ii>ill i w ill 
,^ivi us i hu tlv i bitti I 
lisle ind mot lu l i lose 
by i ‘^wi e t t istc 

Smell Helps Taste 

To .^o on listing 
stiomly llivoinirl siib- 
sliiKi I oTitinuousU to 
seuni exit nt dt idi ns 
tlu l isti oigins I hit 
IS why piidtssion d tm 
fasti IS ul mi III tlu ir 
months tlu infusion of 
til tlu \ III t istmg only for i inoiiu nt 
ind thill spit it euil lhc\ do not 
klip it in thin mouths long enough to 
dam igi their tasti org uis 

Tlu SI list of taste is gnatly hcljicd 
by thi sense of smell an<l indie d thi 
one IS otlin confused with thi olhci 
Wk frequently faniy we taste' a sub- 
st me e siu h is musk when it is cnily the 
org in of snu U that i3 stimulate cl and 
not the organ of taste at all Even the 
eye assists the sense of taste, and wlien 
red and wliite wine*s are taken into the 
mouth iltemately with the eyes ban- 
daged the taster soon biKoincs un- 
certain as to which he is dunking 

Extremes of heat and cold tibolish 
the si^nst e>f taste for the time being 
and the best tesults of taste are 



There aie only four kinds of taste as shown here and all the different flavours 
which we know and enjoy are made up of combinations of these Typical 
examples of the four tastes are sugar, vinegar, ^alt and quinine 
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WHAT HAPPENS WHEN WE TASTE THINGS 



The sense of taste is both useful and pleasant In this picture we see what ^ppe^ when sro taste thm^. 
wet membrane or lining of our tongue and the back part of the palate» or roof of the mouth, that we get ^ semtion 
this IS earned by nenres to the taste centre of the brain It is the back part of the tongue ^cially which is 
tongue IS coveril with little projections called papdlae. and at the back of the tongue so^ of ewh 

by a grooTe or trench. In these trenches and at the sides of small^ ^ inte^a^”mouth 

of a duster of cells. The cells in the centre of the bud ha^e tmy hair*like projections, Md when ^ take Anything *nto our nwuto 
these hair-Iike projections are stimulated, and send their message through the nerve tothe braim The ends of the taste nerves are us 
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WONDERS OF ANIMAL AND PLANT LIFE 


obtained between 50 decrees Fah and 
05 degrees Fah We know that when 
we put something very hot into our 
mouths by mistake we lose all sense of 
table, and when we put a pieii of u e on 
our tongue we are unable to taste any- 
thing till the tongue gets warm again 

We are quite unable to <letect 
flavours if our tongue is dry ami the 
n^ason is that to stiniulate the taste 
organs a substance must be m the form 
of a solution If our tongue is faiily 
dry ami we put a pov^der upon it, \^e 
shall not taste this till sonu ot the 
grams have beiome dissolved W* can 
test thi** for ourselves Let us wash 
out our mouth with water, allow it to 
dry by drawing in air, and then pi ice 
a few grains of ( astor sugar on the tip of 
the tongue At fust there is no sensa- 
tion of sw( ('tness -this only • oincs when 
some ot lli< sug ir is dissolved by saliva 

When We Taste Bitter and Sweet 

Tht tip of the tongue is more 
sensitive to sweet than the b«ick, and 
here again we can perform a little 
cxpiiiment to prove the fact If we 
dip a clean punt brush into a solution 


of sugar and paint hrst the back «ind 
then the tip of the tongue vie shill 
^aste the sweetness at the tip l>cto e 
we *lo it the bat k On the otlu r h ind 
if wt punt the tip of the tongiu with 
something bitter Itkequtmiie 111(1 then 
the back wc shaU tiste the bitttrmss 
lit the back b( 'ore we do a^* the lip 
hven a gas has to be dissolved by the 
saliva be foi e it t an bt t isted 

An Apple and an Onion 

The sc*ns( ot tisU is very deluate 
We can easily dtttcl the switlness of 
a solution iii which one part of sic 
charm is dissolved in 200 000 puts of 
water and we can detect bitterness 
when one pnrt of strychnine is diss(»l vi d 
in 2 000 000 pai is of water 

W'e have alt(*ady mentioned that 
snull IS often confused with tiste and 
if the sense of smell Ik interfered with 
as when the nose is tightly pme hed to- 
gether. it IS diflicult to distinguish the 
tastes of ditfeient objects 

Let us mike an evp^'iiment lor our 
selves We should clos(^ our eyes and 
111]) our nose While wc can neither st e 
nor smell let us bite altc rnatel v an ap]>le 


and an onion ptesenle^l by a friend 
without knowing in wIik li onh 1 tfieso 
ire being ])ut into our m)ijths It will 
bt veiv dilli ult to tell whethtr we in 
biting the onion or the qiplt I his is 
why when listing nist\ inuluim it is 
alw lys a good ule i to ])in( h th(» u )se 

When p o]>lc snilf a gl is-> of wint to 
applet iite wliil tin v ill its tiste 
they are reiUy iisin» tluir sense of 
smell the tiny puti 1 s lion th* wine 
entering their nos iiul stun lUtuig the 
nerves ol sm U 

The Effeots ol a Cold 

A pt I son who happens to be suffering 
from a heavv told in the nO'* is quite 
uiiible to enjoy the flivour ol win^ or 
tobveo, thus showing tint smell is 
lombimd with tiste to coivey t) our 
senses the fl.ivours of tho^j substances 

In some i ises not only tht organs of 
tasti and s iiell but those of tout h .ilso 
come into ]>l ly If we p it a pe])p rmmt 
lozenge into our mouth we t iste it, 
we sm II It and the orgins of tout h 
giv( us the sensation of ( old so that 
all thn e iiniU to give us the p ppermint 
ft ivoiir whit h IS so characteristic 


A SNAKE TAKES OFF ITS COAT AND HANGS IT UP 



All snakes change their skins several times during the year, and here we see a green boa-constnetor which has just crawled out of its 
old skm and left it hanging on a tree branch When a snake is going to shed its skin it does so by rubbing itself against the twigs 
or trunk of a tree or against stones. The skm splits at the mouth, and the snake then glides out, turning the old skin inside out in 
the process. In other words, it takes its skin off very much as a boy peels off his vest. The snake has no movable eyelids, but there 
IS a convMK transparent «hsc across each eye, covering it as a watch-glass covers the face of a watch When the snake changes its 
skin the discs over the ^es peel off with the rest and appear as lenses m the cast skin. There is a difference between the casting 
of Its ^in by a snake and the moulting of its feathers by a bird. In the bird’s case the whole feather is cast at the time of a moult, 
but in the case of the snake it is really the thin outer covering of the scales that is shed and not the whole of the scales. Some scientists 
think that the feattiers of birds were evolved from the scales of reptiles for reptiles existed on the Earth before ever birds appeared 


37 * 



A GIANT CRAB THAT CLIMBS A TALL TREE 


W i j;ciicrcilly associdtt crabs \\ith 
th( SI ashort One of the 
iiitt n^sls of a stasult holiday is 
t<» I(M)K out for cribs under stones and 
i(Kk-» at low tide and to study their 
<|ut(r habit of walking sideways 

In inolhtr part of this book we read 
iboiit our common British ciabs and 
how the V ail constantly changing the ir 
clothes hill all crabs do not live in 
the sea Ihcrc ait 1 md ciabs which 
though they rctiiin to the sia win n 
tlu> wint to hatch out their \oun^ 
spi nd most of then 
hv< s f II from 1 h« st a 
Tin most interesting 
of these IS known i 
the Toblx r Cl lb a namt 
giMii to It bceausc ol 
it reniiikablf h ibit of 
stealing < oc o n u t s 
Pel haps w< should 
h 1 1 d 1 y use the word 
stc.d ^ foi though the 
< o c o n u t s 111 ly have 
been pUnted by min 
loi his own us( , the 
roblx t mb dots not 
know thit 111 is doing 
an^ tiling wioiig when 
he seizes this property 
and ns( s it himsi If 
Till II markable crab 
lives in t h i islands 
when the Indi in and 
Pacific ()(< uis ]oiii It 
IS a 1 iigt ( n ituu « and 
luoiigli It h IS no hell its 
abdomc ii is irmourcd 
It n 1C illy a n 1 itive ol 
till 111 unit er lbs of our 
own w 1 1 e I s but the 
lobtxi erd) s tail is not 
sejft nifl docs not need 
protc ( tioii 

NcMitheless It ha 
the instinct of the oidi 
iiii\ hermit crab, and 
likes to tuck its tail in 
sidi the empty shell of 
a cenoiiut or even in 
ui old bulh beef tin 
It IS i rciuirkiblc ex 
ample of tiow instincts 
rein 1111 when the need 
i n d h i b 1 1 s have 
e hinged 

riu robber crab 

which breathe % at mo 
sphcMic air like our 
c 1 V c s, and not air 
mixed with water as its 
1 datives that dwell m the sea do lives 
ui>on coconut It seizes the nuts that 
liavf fallen from the palm trees and 
with Its he avy e kiws makes i hole and 
St oops out tlic white nut 1 hen when 
it has emptied the shell it makes use of 
I hi- some tunes as a tail sheath 

But the lobbcr ciab cicx$s not merely 
appropriate the nuts that have' fallen 
from the trees , it actually climbs the 
tall palms to pluck the nuts and then 
when these have been dropped to the 
ground it climbs down again and seizes 
its prey 

These crabs are eiiormoush strong 


and it IS said that they can break a 
man*s arm with a nip of their powe-ifiil 
iorcclaws as easily as they can crack 
a coconul shell Charles Darwin tells 
us that a S]H.eimcti which wasplicid 
in a strong tin box le tually made holes 
right through the metal and bent this 
down so as to lie able to escape 

One of the se e r ibs which was on show 
at the^ London /oo used to crack the 
shells of lirazil nuts That shows us 
how strong the claws must be for it is 
not c is\ for ourselves to break the 


shells of Brazil nuts even with nut- 
crackers 

In getting at the contents of a 
coconul the robber crab first tears 
away the fibre which covers the three 
" eyes ” and then hammers with its 
claws until a hole is made 

It IS said that sometimes when it 
has perforated an ‘ eye ” the crab 
grasps the nut firmly m its claws 
and breaks the shell by smashing 
it on a stone This, however, is not 
certain 

Tile roblicr crab lives in deep 
burrows, which it hollows under the 


roots of the trees, and it carpets its 
home with fibre stripped from the 
coconuts 

The change of habit from water to 
land must have taken the crab a very 
long time as this required a change 
in Its breathing organs Penodically, 
however the robber crab visits the sea 
and there the female lays her eggs 
Wlien the young are hatched out they 
live for some time on the sea coast, 
spending much of their lime m the 
water but as they grow older they 
devr lop into land 
animals 

1 here are other land 
crabs found in both the 
Eastern and 'Western 
Hemisplieres Certain 
land crabs inhabit the 
West Indies, one kind 
being found in Jamaica 
I hey are generally st*en 
at a distance of two or 
three miles from the 
sea, and in the daytime 
I email! under ston s or 
in other sheltered situ 
ations In the spting 
the male and female 
crabs pair and soon 
afterwards they are 
noticed moving towards 
the s<' i It is there as 
in the e isc of the rob 
lx*r or the coconut ( i ab 
that the female lays 
hei eggs 

Will n the instinct for 
migration seizes these 
kind crabs nothing is 
allowed to hinder thf m 
1 hey climb o\ er ob 
sbiclcs and continue on 
their course till they 
reach the watei It is 
a sinking sight to sie 
the migration of the 
land crabs When the 
time comes they issue 
from the hollow trees 
and the jocky clefts m 
which they h.ive lieen 
living and assemble so 
lapidly that in quite a 
short time a groat host 
has been mustered 
1 he procession of 
land crabs to the coast 
has been seen to cover 
an area more than a 
mile long, and 150 feet 
wide The way is led by male crabs 
and the procession goes as far as 
possible m a straight Ime The crabs 
climb over everything m their path^ 
even over hedges, houses, churches, 
hills and cliffs 

When the young hatch out of the 
eggs they are mimature copies of their 
parents As soon as the time comes for 
the crabs to moult their carapaces or 
shells in the late summer, they return 
to their burrows away from the sea, 
and having gone inside close up the 
entrances to keep out enemies There 
they remain till the new shell hardens. 



A robber crab climbing a tree m search of food 
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THE DIFFERENT KINDS OF PLANT ROOTS 



The roots form a very important part of a plant for they pttform two essen**! ' duties 1 irst of all it is by the roots that the plant 
adjusts itself to the soil and obtains the necessary support to grow m a suitable position and further it is through the roots that the 
plant absoibs water and food solutions for its nourishment Sometimes the roots also act as storehouses of food foi the plant and in that 
case they take on a specially enlarged form which will enable them to hold laige reset ves of food Botanists have divided plant roots 
into classes according to their form and in these pictures we see a typical example of each torm Napiform means turnip shapfd» 
and turbinate shaped like a top Tuberous means swollen, hbroi means having hbres monilifotm means shaped like a necklace 
and nodulose is knotted Annular is from the Latin wotd for a nn^ and an annular root is made up of rings Tuberculai is from the 
Latin word for a little knob Fusiform means spindle shaped Fasciculate is from the Latin woid for a little bundle Placentiform 
means shaped like a cheese-cake palmate is like the palm of one s hand and conical is of course like a cone 



In many plants the stem takes on a curious form which is often suggestive of a root, but is not really a root at all In these pictures 
are shown some of these root-hke stems A bulb is really a modified leaf bud with fleshy scales partly or wholly buried in the 
soil Tunicated means covered with a tunic or membrane, and a tumcated bulb is one composed of numerous concentric coats like 
an omon A scaly bulb, of course, consists of a number of scales A corm, which is from the Greek word for a stem, is the swollen 
bulb*like base of a stem Tuber means a swelling, and, of course, our common potatoes are tubers A rhizome, which comes from the 
Greek word for root, is a prostrate or subterranean stem givmg out leaves at growing points and rootlets from its own surface A stolon, 
which IS from the Latin word for a shoot, is a trailing branch striking into the earth and rootmg, a fresh plant growing from each new root 
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GIANTS AND DWARFS AMONG THE TREES 


W E generally think ol a tree as 
something tall and stately, 
something that can he climbed 
an<l that forms a landmark of the 
countryside In a general way this is 
true; indeed, the biggest living thing 
in the world to-day is a tree, one of the 
giant sequoia tnies of Culifornia. 

There is a group of 
these known as the 
Mammoth Grove of 
(^ilaveras, and it con- 
tains over 90 trees, 
many of them ovt*r 300 
feet high and 70 leet or 
moie in circunilerencc; 
round th<^ has- ot the 
trunk. One which has 
fallen, and is known as 
the heather of the h'orest, 
must have luien 400 feet 
high when it lived, and 
the trunk is over 100 
feet round the base 
How many of us. if 
we had been asked the 
question, *' What is the 
biggest living thing in 
the world ’* would have 
thought of arisworing. 

“ A tree ” ? W'c should 
probably have said 
A whale " or “ An 
elephant." 

Hut all trees .are not 
giants. Up in Greenland 
birch trees are little 
higher th.in buttercups 
Fii 1 1 - grow 1 1 luid per- 
fect ly formed trees can 
be reared in flower- jiots, 

ST) that tJicy look like 
nuxlcls of trees, rather 
than trees themselves 
'J'he J a p a 11 e s e are 
])ast- masters in the art 
iA growing these dwarf 
trees, and many pcojile 
think they li.ive some 
great secret which en- 
ables them to ]m)duce 
.such freaks, liut there 
IS no .secret at all All 
that IS needed is great 
patience 'I'here arc 
.sho])s in London where 
we can buy th<‘se dwarf 
trees, olten forty or 
fifty years okl, but we 
should have to give 
them great attention 
if we wanted them to 
go on living as perfect 
(Iv'arfs. 

We may ask why 
the growing of such 
trees has become so 
common in Ja]mn 
ITobably the practice 
lias Its origin m the 
fact that the Japanese have only tiny 
back-gardens, and they started grow- 
ing small trees to (economise .s]^ace 
Some of these trees, perlect in form 
and shape, and only a loot higfi, are 
hundreds of years old. 

The mesthod of producing them is as 
follows. The seed is planted in a small 


pot, and when it ha.s grown and 
begun to sprout young sliools these 
arc^ pinched bark from April to the 
middle of June, the finger and thumb 
being used for the purpo.se. This 
])re vents the tree from growing in its 
iiormai way During the summer 
sunh'ierit water is supplied to keep 


the soil in the pot moist, but in winter 
the 'supply is reduced 

Manure is also supjilied twice a 
month, in spring and autumn. ]>ut in 
summer the soil is not fed. About 
every third year the tree is ro-potted, 
a Hurd of the old soil lieing workecl 
away from the roots carefully by means 


of a shiirp- pointed stick. Fresh soil 
is supplied to take its place. The tree, 
however, is not transplanted till a 
larger pot becomes absolutely ncces- 
sary. 

These dwarf trees make excellent 
table decorations, and look very well 
on window ledges or tables near 
windows. The Japanese 
have brought their use 
to a fine art, for they 
make up miniature 
gardens containing two 
or three such trees, to- 
gether with little models 
of houses, people, 
bridges, and so on. 

Almost any trees can 
tie grown in pots in this 
way. but the sycamore 
seems to succeed most 
surely. The ash and 
lilac are also good trees 
to dwarf in pots. 

The pot for growing 
a miniature tree shonki 
have a hole at the 
base, and a few stones 
or pieces of brokc'n 
earthenware should be 
placed at the bottom 
to help drainage. These 
trees may be started 
in ordinary red earthen- 
ware pots, but they 
look their best in the 
Japanese bowls, which 
can be bought quite 
reasonably. 

'fhe miniature trees 
should always be keiil 
in shady positions, for 
if they remain in the 
sun for long tliey lire 
liable to wither and 
die. Yet they are not 
delicate in the ordinary 
sense, and the fact that 
many of them hiive 
lived for thirty, forty, 
fifty or even a hundred 
years is a proof that 
they arc hardy. They 
can be transplanted 
without injury if care 
be taken, and the trans- 
planting does not affect 
their dwarf nature. 

All this, of course, 
requires great patience, 
and this the Japanese 
have in no small 
measure. Hence 
probably their success 
in the growing of dwarf 
trees, l^obably, if they 
started with a sequoia 
seed, they could grow 
one of that monster 
species in a pot the size 
of a jiudding basin. 

It would certainly be very interesting 
to see a j^rfcctly proportioned giant 
sequoia, only a few inches high, standing 
at the foot of one of the normal goUatlis 
that grow in the Mammoth Grove of 
Calaveras. The two would look like 
Dignity and Impudence- 
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ANIMATED FLOWERS OF THE BRITISH SEAS 



Among the strangest and most beautiful of the creatures living in the ocean are the &ea anemones They are ot many colours, and 
are of varied forms as can be seen in the pictures on this page, but they all have more or less the resemblance of flowers, and it is for 
that reason tnat they have, from the earliest times, been called ** ammal fk>\.ers They are a lowly type of animal life, and many 
species live in British waters All shown here are found in the rock pools rouno our coasts where they may be seen by those who search 



Most sea anemones have a more or less cylindrical body, and they fasten themselves to a rock by a sucker device In the centre of the disc 
at the top IS the mouth, and this is surrounded by flexible tentacles, which are swung to and fro in search of food With them the anemone 
catches such creatures as small crustaceans like shrimps and crabs, tin) molluscs, and very small Ashes Almost every kind of animal 
diet IS welcome to the sea anemone, and in a marine aquarium it can be fed on small pieces of meat Anemones produce eggs from which 
young anemones hatch out, but they also increase by a division of the body If an anemone be cut into halves, each half will develop 
mto a complete ammal An anemone has even swallowed a halfpenny bigger than itself, split in two and grown into two anemones 
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THE STORY OF THE WHEEL FOR TEN THOUSAND YEARS 



These pictures show the development of the wheel. No doubt man first used the round trunk of a tree as a roller for shifting heavy 
objects. Then he would hollow out the middle part of the trunk, and this gave the idea of an axle with wheels at the ends. Probably 
the first wheels were solid, cut out of one piece of wood. One day a broken wheel had to be repaired, and perhaps this gave the idea 
of making up the wheel from several pieces. Then to reduce its weight holes were cut out, suggesting the use of spokes. The Egyptians 
made wheels much like modern carriage wheels. In the i8th century there was much argument as to whether big wagon wheels 
should be conical or cylindrical, and for a time both were used. During the last century the development of the wheel has been rapid 
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WHAT THE WHEEL HAS MEANT TO MAN 

It is a great pity that we do not know the name oi the inventor of the wheel, for if we did we should be able 
to honour him as one of the greatest inventors of all time. Like other very useful things the wheel probably 
did not come into being all at once. It was an evolution or gradual development, as shown on the opposite 
page, but the fact remains that the wheel is one of the most useful devices that man has ever invented. 

and here we read a great deal about it 


I F we were asked to make out a list 
of tlie greatest inventions we 
should probably write down such 
things as the steam engine, the turbine, 
the pow6r loom, tlie hydraulic ram, the 
electric motor, and so on. Yet some of 
the very greatest inventions that man 
has ever devised were things far simpler 
than these complicated machiiuis. In 
fact, the marvellous machines that do 
so nnich of our work to-day and do it so 
rapidly are only a combination of much 
simpler inventions dating b^ack to a 
distant jiast. Without those simple 
inventions the marvels of to-d«iy would 
Ik? quite impossible. 

We have already seen what a part 
the lever plays in modern life (pages 3 5). 
Another invention which seems very 
simple and yet is of the most .stupendous 
character is the wheel. Who first 
thought of a wheel ? It is such an 
obvious idea to-day. Kven a child 
making a cart out ot a wooden box 
places it on a pair of wheels. But there 


must have been someone who first 
thought of the idea. We shall never 
know who did so. He lived away back 
in the Stone Age. 

It is quite probable that the inven- 
tion of th(! wheel did not come all at 
once, and that it was really the result 
of a kind of evolution. The first burden 
bearci was jm)bably a woman, for the 
Stoiu; Age man, like the modern savage 
of Africa, made his womenfolk do most 
of the hard work. She had to carry 
not only her babies, but anything cdse 
that needeil moving. In Africa to-tUiy 
the women carry great bundles on tlu'ir 
heads, while the man walks along 
leisurely with no other burden than a 
few light spears. 

Later the. sledge was inverted, and 
on thi.s would lie piled the household 
goods, the cooking pots, and so on, and 
it would be drawn by thongs er the 
rough ground, in a bumpy place the 
articles on the sledge woiihl be shaken 
off and have to be ]>iled on again, and 


if the load was very hea\ y the mere 
dragging of the sleilge across tlie ground 
would entail a great deal of exertion. 

One (lay some bright person — we do 
not know whether it was a man or a 
woman -thought (il the idea of rolling 
the sledge on tire trunks Perhaps a 
tallen tree had been seen rolling down 
a hill. In any case, it was a great 
advance and enabled far heavici loads 
to be moved tluiii was pc^ssible without 
th(? rollers. After a time rollers of the 
right length waiuld be cut and u.scd for 
the purpose, their length more or lc.ss 
litting the w’ullh of the sledge. 

But solid tree trunks are heavy 
things, ancj the next st(!p in the 
evolutic^n or invuMition of the wIusjI was 
the h(»IIowing out (jI the middle part ot 
the roller either by lire or by mf*ans of 
a stone adze, rins w'ould have three 
advantages. It would make the roller 
much lighter, it would r’(Kluce the 
friction betw^(;cu the roller and the 
ground, and il won If I enal)l<? the sledge 



The forerunner of the wheel was the roller, and here we see a striking example of its use from a model in the Children 's Gallery at the 
Science Museum, South Kensington. The picture represents the transport of a giant statue in Ancient Egypt thousands of years ago 
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MARVELS OF MACHINERY 


to be kept more conveniently on the 
rollers between the entls. At last, 
instead ol merely hollowing out the 
middle of the roller, the wood would 
l>e cut away leaving only an axle with 
a disc at each end, something like a 
wooden cotton reel. Thus ap{>cared, 
for the first time in the history of the 
world, a pair ot wheels. 

Anothei great step forward was 
taken when each wheel was made 
separately with a hole in its centre 
through which the erul of the axle was 


enough. A solid wooden wheel is rather 
heavy, and perhaps the next move was 
to cut two or more large holes each 
side of the hub to relieve the weight 
without materially affecting the 
strength of the wheel. 

And then a further great advance 
was made by the invention of the spoke. 
A prehistoric wheel has been found in 
which the felloes, or nm. with a diameter 
are cut out of one piece. Then four 
other pieces of wood are placed more 
or less at right angles to the diameter. 


and improved in a flat country like 
Egypt, where there would be full scope 
for its use 

Modern life as we know it would be 
just as impossible without the wheel 
as without the lever, for in the course 
of time wheels came to be used not 
only for transjiort purposes but for 
other purposes too, and to-day almost 
any machine, such as a printing machine 
or even a watch, is a maze of wheels. 

The improvements of the wheel be- 
tween Am lent Egyptian times and the 



Making the huge wheels of a locomotive in the workshops of the Midland Region of British Railways at Crewe. We are looking down 
on a great lathe turning the steel treads of the wheels, which are four feet three inches in diameter 


)^a.ssed Ihe wheel would turn inde- 
p< ndentiy of the axle, which could 
remain fixed to the sledge 

Ol course, all those early wheels were 
st>lid , the spoke and hul) and felloes, 
or rim. had not yet been invented. 
One oi these solid wheels may have 
been broken as the lesult ol an acci* 
(lent, and perhaps th.it gaee the idea 
of building up the whtn*! out of two or 
thri‘e pieces of wood, instivid of cutting 
it out ot the solid. I'his would simplify 
matters a good deal, for it is not ca.sy 
to cut a large wheel out of the solid 
even if there is available a tree big 


each lornnng a kind of brace. They 
arc not s{)ukes in the true sense, but 
they ]>robably show the origin of the 
spoke. Si^licl woockui wheels are still 
used in some parts of the world, even 
in civilized countries like Spain, 
PorUigid iind Mexico. 

The spoked wheel probably origin- 
ated m Ancient Egypt, and we find on 
tlie tombs and other monuments of 
that country many pictures of wheels 
that look quite modern. They generally 
hav<i six spokes, although in some cases 
there are only four. It is natural that 
the wheel should have been developed 
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beginning ot the nineteenth century 
were not very great. With the advent 
of the railway, wheels came to bo made 
of metal for strength, and in the rail- 
way carriage of to day there is a return 
to the solid wheel. 

But the greatest inq>rovcmeut in the 
wheel lor 5,000 years was the inven- 
tion of the pneumatic tyre This again 
was a case of evolution. The first tyre 
was of iron bound round the rim of a 
wooden wheel, partly to hold the felloes 
together and partly to prevent the 
wheel from w'caring out too quickly. 
Then came the modern bicycle wheel 




MARVELS OE MACHINERY 


with its many spokes ol very thin 
wire, and to make travel less bumpy 
the rubber tyro was thought of 

We little realise how jolting a jour- 
ney on the old roads 
must have been, espe- 
cially in the days l>efore 
M)ririgs were invented. 

The proprietors of the 
Shrewsbury coach paid 
in the course of a single 
year £f>oo for goods 
damaged by jolting in 
their vehicle. A writer 
says, “ I recollect when 
Ixifore sx^rings were put 
to stage coaches one 
could not send a trunk 
fifty miles without 
having it knocked to 
Xhews " 

But to return to the 
rubber tyre. P'irst of 
all it was made solid : 
then to got a wheel- 
covering that w o ii 1 d 
form more of a cushion, 
cavities were niadt? in 
iherublier and the jiro- 
cluct was knowm as a 
cushion tyre. Hut the 
gieatest advance of all 
was the invention of the 
pneumatic t y r e. a n d 
foi this the world has 
to thank the British 

'Vlie first patent tor a pneumatic tyre 
was taken out in Phigland in 1845 by 
KobiTt Thomjison. and a set of tyres 
w.!*-. nuule for a brougham winch 
covered tiver a thousand miles with tladr 
aid But the invention was too early. 
Methods of maniifactiire were not 
sidfii leiitly advanced, and nothing more 
was done with the pneumatic tyre until 
1H88 when John Tioyd Dunlop of lielhist 
took out a 'patent for the form of tyre 


which IS now universal. The pneumatic 
tyre is usi‘d not only tor the ordinary 
pe<lai bicycles but also lor the heaviest 
motor road vehicles. By afxilishing 


vibration, pneumatic tyres adv* .0 the 
comfort ol passengers and reduce wear 
and tear in the veliicles. A pneumatic 
tyred coach or heavy lorry has better 
road holding pror -rties than a solid 
tyred vehicle am*' its brakes act more 
efficiently. 

Hut even the mo.st efficient pneumatic 
tyred wheel cannot move easily across 
rough ground, and to get over this 


difficulty the caterpillar track was in- 
vented. A caterpillar-tracketi vehicle 
is one on which the wheels cany with 
them their own roadway. 

If two wheels be 
placed in tine some di.s- 
tance apart, and a band 
or belt passed round 
them in such a manner 
that when the wheels 
revolve the band will 
travel, then the wheel 
iKise will bo the whole 
length of the band 
stretched t^etween the 
two wheels. A rigid 
structure is placed be- 
tween the wheels just 
above the portion of 
the track where it rests 
on the ground. This 
keeps the baud hori- 
zontal, and under it 
the band rolls as the 
wheels turn. The under- 
side of the track is 
fitted with shallow pro- 
jections w'hich grip the 
ground. The track 
consists of a number of 
steel or heavy-rubbt^r 
tre^ids articulated to 
form an endless belt. 
Caterx>illar tracks 
were invented by an American jiamed 
Holt in 1907, and were employed in 
haulage and agricultural work. They 
were developed for use on military 
tanks in 1915. Six-wheeled vehicles 
are sometimes fitted with removable 
tracks ; on roads they travel on their 
wheels, but on heavy ground caterpillar 
tracks are fitted to the rear pairs of 
wheels. 



A wheelwright at work on a wooden wagon wheel, which is still made much 
as it has been for hundreds of years. A new Dlloe has just been fitted 


SORTING COAL INTO SIZES AT THE PIT-HEAD 


T iif. picture given here sliow*- 
in some detail how the 
co.il is sorted into different sizes 
after it has l>een brought uxj to 
the j)it“head from the Ixittom ol 
the shaft. 

'I'lie wagons containing the 
coal mixed withacertain amouni 
ot hhale and other nibbisk are 
run into devices known ;..j tiji- 
plers, winch take them and then, 
revolving, turn them upside 
down arul fiitch tluur contents 
on to a screen or sieve whicli 
i.s x>l«i^^'<'d at a skint so that 
the coal can run down it by 
gravitation. 

'rhe larger pieces known as 
co\)bles run right down tlie 
screen and fall into a truck or 
o|i to an endless band, wJien, 
after having the riibbi.sh picked 
out, they arc ready for dcsiiatch 
and disti’ibulion to the coj*1 
merchants. 

The smaller coal and dust, 
however, fall through the meshe.s 



Screening the coal at the pit-head 


of the first .screen as they run 
down, and drop on to another 
finer screen slanting in the 
opjiosite direction. There the 
nuts pass on and fall into a 
wagon, while the dust falls 
througli the fine tneshes and i.s 
caught in aiio1lu*r wagon. Tlie 
screens are jerked by rods 
woiked 10 aiul fro by eccentrics. 

As rubbish could not he 
picked out of the smaller coal 
i>y hand except at a great cost. 
It is washed to get it clear of 
shale and other impurities, as 
illustrated in another part of 
this book. But often it goi^s 
through four or five screenings 
l>ef<»re xvassiug to the wasliing 
a.])p:iratus, and it is generally 
sorted up by this screening into 
three sizes known as nuts, 
beans and peas The names 
were given long agobrcau.se of a 
fancied resemblance to the sizes 
of the objects referred to and 
are .still u.sod by habit 
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HOW THE DYNAMO PRODUCES ELECTRICITY 
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For f^rticrating electricity in larp'e quantities lur the lighting ot cities, the working ot machinery, and the driving ot tram-cars and trains, a principle 
known as induction is applied The apparatus that produces the electricity is called a generator, or dynamo At the top of these pages we see the general 
arrangement of ^ electric generator but the various parts have been pulled out of the casing so that we may see them When a coil or rectangle 
of copper wire is* moved between the poles of a magnet so as to cut across the lines of magnetic force between those poles, an electric current is 
produced in the wire The region between the poles is called the magnetic held and immediately the wire is rotated between the poles it ruts the lines 
ot force as shown in the small sketch above and a cuirent is induced or set up in the wire, which flows first in one direction and then in the other 
The amount of current depends upon the speed with which the lines of force are cut, and also upon their number or the strength of the magnetic 
field This principle is utilised in the generator as shown in the bottom pictures on this page An armature of soft copper in the form of a U-shaped 
wire has its ends attached to sections of a commutator, a device for altering the course of an electric current. Each section of the commutator is 
insulated from every other section, the whole being built up to form a circular commutator, as shown in the bottom nght-hand pictures on the next 
page For the sake of clearness in the explanatory pictures on the left, only one coil of the armature winding and two sections of the commutator 
are shown When the armature wire is rotated as shown by arrows, between the north and south poles of an dectro-magnet, the annature wire 
cuts the lines of force betseeen the two poles and an electric current is produced in the wire as already explained Part of this current passes 





IN VAST QUANTITIES FOR LIGHT & POWER 



through the windings of the electro-magnets, producing a strong magnetic held, while the rest of the current is collected from the commutator by 
what are known as carbon brushes, and is conducted away for use The wire when rotated cuts the lines of force upwards along i and 2 on the 
sketch, and downward along 3 and 4, producing a positive now of current When the wire completed a half-turn as on the nght, the lines of force 
are cut downward along 1 and 2 and upward along 3 and 4, produang a negative current This is called alternating current, because it flows first one 
wdy and then another When the armature completes the other half of its revolution the directibo ol the current is again reversed. As a direct 
current is required m this case, the alternating current in the unre of the armature must be converted by means of a commutator The two en^ of 
the wire are connected to sections of the commutator which are insulated from one anothei , and make contact with the negative and positive brushes 
When the unre is in the position shown on the left, the current is flowing in tlie direction of the arrosrs i. 2, 3, 4, so that the commutator section on 
the left (marked with a star) is negative, and the nght is positive After half a revolution the current fle^ in Uie direction 4, 3» 2, 1, as shown on 
the nght, the section of the commutator still being negative and positive, as before, and the flow from the brushes to the external circuit remaining 
the same. The carbon brushes are in contact nrst with one section of the commutator, then another^ connected altematdy to the ends of the 
armature wires in which the current was first produced In this way the electric current is kept flowing m the same direction In the nght-hand 
bottom picture we see a generator with four electro-magnets, one being cut away to show the wire windings We see also the armature and commutator 






MIGHTY RIVERS OF SLOWLY FLOWING ICE 



Here we see the end of a (reat glacier in the Banff National Park of Altwita, Canada. It is what is known as a hii^ hrtitute ghmer, 
and such a glacier contains much more ice than a Talle;^ glacier. In the far north the snow ghres rise to fields of ice, which ofta he m 
plains or plateaux, and when the ice begins to spread it moees in all directions from its centre. Such a glader may be neariy circular m 
form, and is often called an ice-ci^, or ice-sheet Greenland is corered by a huge glacier of this type 
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RIVERS OF ICE AND THEIR WAYS 

When we speak of a nvcr we generally thu^k of a stream of flowing water But there are hundreds of rivers 
which do not consist of running water at all. They are founl high up in mountains and in the North and 
South Polar regions. There the cold is so great that the rivers of water are frozen into ice, and wc give them 
the name of glacieis The name comes from the French word for ice.” Of course, these frozen rivers 
travel much more slowly than rivers of liquid water, but they are nevertheless moving all the time On 
these pages we read many interesting things about the glaciers 


W HAT happtnis to all the snow that 
IS constantly falling on tlw tops 
of inounlams ^ Wo know that 
whtn ram falls on the upLuids a 
KTtain amount of it sinks through tlu 
soil to lowi*i levels, while the it^st flows 
down the surface in stitams and brooks 
which join till at last they form a 
nver, and thus the water eventually 
re at hes the sea As the |)oet Swinbuiiie 
says * I veil the weariest river winds 
sotnt w hi re saft to sea 

But water ( an easily do this, for it is 
a liquid Sn )w however, is a solid, 
and it can neither sink through the 
soil nor run awiy quickly like water 
Yt t it obviously 
cannot go on ac . »— n , ,■ , 

cumulating in thi ^ . 

upptr pirts of ^ V ” 

mountains oi with jOWv 

frecjiunt ‘^luw ' » 

-t )inn th< ^ would 
eel highu .ind 
Utgiici \\(ll this 

IS h\[)puii 

Ice from Snow 

WthL\( ditady 

St ( n 

suowtlikis H 

1 list at tu^^l K low 

tht mount \ in it 

|) 1 1 s s ( s on^ tht ^ 

transform the DmctiOi 

snow first of all L, „ ■ 
into a compact This picture shows 
mass known as middle part moves i 
n 6 v^ or firn and across the glaci 

then, as the air is forward 

squc»ezed out, into Stones that 

clear blue ice 

As the giound in the u])lands is more 
or less mclmerl at an angle, gravitation 
sets the ice moving downward even 
though the slope may be very gentle 
But the movement of a glacier is very 
different from that of a nver It is 
true that cme large glacier in North 
CreenUnd is said to advance at the 
rate of loo feet a day, but most 
glaciers move at a very much slower 


rate J he spttd of the M<^i dt G 1 icc ui 
Swit/orl ind has lict n t .irefiill v nn asured 
and It has bcni found to travel at the 
rate of from 20 to >j mclies tverv 2j^ 
hours at the centie <iiid from to 
iqj nidus at the sidts 

Oi course*, the* pith of the glacur is 
not a straight line Tt winds about and 
sjmetimcs there are locky ledges to 
pass ovoi < ot responding to those whu h 
cause wateifalU in rivers How is a 
solil brittle substance like glass en- 
abled to adapt itself to such an ii regular 
course ^ 

Well, men of science used to tliiiik 
that the ice of the gHcitr Inhaved like 


iwumiiuui 

M movtment 


^l-LL-L L ^ 

2nd movement 




-L U b 

2rd rnovemenl 


Direction of movement 


This picture shows how men of science know that a glacier is movmg, and that the 
middle part moves faster than the sides Stakes are driven into the ice in a straight 
row across the glacier, and after some weeks, or even months, the stakes are found to 
have moved forward, and instead of a straight row they now form a curved line, as seen 
here Stones that are loosened from the mountain sides form lines called moraines 


a plastic or viscous body, such, for 
iiisldrice, as dough or thick treacle 
" A glacier,'* decUred Principal James 
Forbes, ** is a plastic mass impelled by 


is a plastic masb impelled by 
laving tenacity sufncient to 


gravity, having tenacity sufflcient to 
mould itself upon the ob^itacles which 
It encounters, and to permit one portion 
to slide past another without fracture, 
except when the forces are so violent as 
to produce discontinuity m the form of 


.1 tnv.issc, 01 molt generally in the 
bruistd concliiion of a mass so acted 
upon 

But Prolessor lyndall at onct 
pointed out that this theory could not 
lx the right out foi ice even at melting 
point was a rigid cryslalliiu body 
in< ipibk of btnding and therefore 
unable to flow and to mould itself to 
Its channel Di Tyndall suggested 
another explaiititioii, which is now 
rocognisnl as the right one 

As a glacier flows down its cliaimtl 
the ice IS broken and craike*d in 
cessantly. the crevasses often formiii" 
huge cavities When the* sun shines 
ujioii thest cracks 
^ * wities the 

ice IS bi ought to 
so 

jHjHHlHRpU 

thm film of water 
linn as the glai ie‘r 
^ moves and the 

tuies are pressed 

be e omt some tni m 

I i L I JHp continuous bv 

ent n gel it ion In this 

I ^bi impic'ssiun (d 

J, I- being plastic. 

Tell-tale Stakes 

moves faster than 
the side*s, for if i 
low of stakes be 
novmg, and that the set across the 
the ice in a straight glacier from side 
le stakes are found to to side in a straight 
i curved line, as seen line, m the course 
es caUed moraines of time the line be- 
comes curved ui 
the direction m which the glacier i** 
travelling, proving that the centre 
travels taster than the sides Thi* 
centre of a glacier is often a little 
higher than its sides 

The slow rate at which a glacier travels 
from the regions colder than freezmg 
pomt to the warmer valleys prevents the 
nver of ice from being turned into a 
river of water, for so little of the ice 






MAMMOTH CRACKS IN A RIVER OF ICE 



When we think of a glacier as a river of ice we generally picture it as having a more or less smooth surface, over which it would he quite 
easy to walk or skate But this is very far from being the case As the glacier travels m its uneven bed it bends from side to side to 
follow the course of the valley The result is that the ice becomes split across its course by rents which are called crevasses 
** Crevasse is the French word for a crevice These crevasses often open and form enormous chasms of great width and depth They 
are not, as many people think, httle chinks which can be quite easily stepped or lumped over The real character of crevasses can be 
seen by this remarkable photograph showing such fissures in an Alpine glacier Boulders and stones that fall from the mountain, slip 
through these crevasses and are carried along by the glacier tn its ever-onward course As they rub over the rocky b^ they wear it away 
Of course, when the sides of these yawning crevasses are pressed together at another bend or change m the glacier's course, ^ sides 
freeze together regelation, as described on page 295, and the crevasse disappears 
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WONDERS OF LAND AND WATER 


melto day by day where the glacier 
ends that the watei easily runs away 
or evaporates without (omnmg a large 
nver 

This, of cxiurse, applies to the glaciers 
found in large mountain ranges like the 
Alps, the Hinialayas, and so on In 
the Alps alone there are nearly 2 000 
glaciers, and only one is as long as ten 
miles Fewer than forty have a 
lengtli of five miles and the 
great majority are not more 
than one mile long Some are 
only a few hundred feet wide 
but one or two are a mile in 
width At the thickest parts 
these Alpine glaciers are only a 
fei^ hundred feet deep 

Glaciers have different names 
acording to their characters 
Those found in the Alps and 
similar places arc known as 
Mpine glaciers, while those of 
the Polar regions, whose lied is 
much steelier, are known as 
high iltitudc glaciers Then at 
Ihc bases of mountains when 
several valley ghiciers unite at 
their ends, they form what arc 
known as Piedmont glaciers 
There is a Piedmont glacier 111 
the St Elias range of Alaska. 

70 miles long and nearly 23 
miles wide 

Sometimes as in North Green- 
land, a glacier will fall over a 
precipitous clifi 2,000 feet or 
more in height I hen it is called 
a clitf glacicT When in high altitudes 
a large field of ice spreads m all direc- 
tions from its centre, foiniing a kind of 
circular glacier, it is called an ice-cap 
or ice sheet I he most common form of 
glacier howtvei is the Alpine glacier 

Sometimes when an dircident hap 
pens in tlie Alps and the victims fall 


into a crevasse and are killed, it is 
years before their iHKiies are found and 
then at a place far removc^d fiom whcMC 
the accident oc cun eel for the IkkIics 
arc* fro/(*n in and carried with the ice 
to the end of the glacier Iti 1820 on 
the highest pait of a gUcit*r near 
Chamonix an avalanche cairied over 
a precipice and buried the leaders of a 


mountaineering party who were as 
ceiiding Mont Blanc I hey were only 
1 000 feet fiom the summit More 
than forty years Inter some guides 
crossing the lowei pait of the gUru'r, 
found the temains, with ttie knapsac ks 
of this party This was at a sjiot 
10,384 feet lower than where the 


accident occurred, so that the journey 
of 41 yeats htid Ix^en at the latc of 
233! leot pcM year 

In 184(1 parts of a knapsack which 
had hi'en lost ten y^ars liefore in a deep 
cicvassc were found isith the contents 
in good condition The discovery was 
m<ule at a sjxit 4,300 feet lower than 
where the knapsack is lost 

A ft»vi ycais ago some 
scientists threw into i crevasse 
on a glacier at Pontiesina a 
strongly made' brass l>ox con- 
taining a nundx r of dcK umt nts 
The 1 k)x is to lx recovered at 
the c-nci of the glacier when a 
calc ulat ton will be made as to 
the spt*efl of the ice It is 
reckoiic*d that the bo\ will not 
txi ret overed for a century or a 
century and a half A nc te in- 
side asks the finder to send it 
at once to the authorities of 
Poiitresina The glacier is lie- 
licved to be moving at the rate 
of about two-fifths of an inch 
per hour 

Glaciers do a great deal of 
work in the transj[x>rtmg of 
rocks and othei material but 
of this we read 111 another part 
of this iKiok 1 he rocks loosenc*cl 
from the moii n t am and fall ing on 
to the sides of the glaciei form 
closcly-packed lines of material 
called moraines, and when 
two glacieis mec*t the inside 
moraines of CiJ\ join and form 
what IS known as a incxhal moraine 
Those at the sides aie known as lateral 
tnorames, and when the matter is all 
dc positecl at the end of the glac ler it is 
known as a terminal moraine Moraine 
IS a French word dc lived from the 
Italian woid mora, a heap of stones 
Wc have adopted the hitmch woid 



A cross section of • glacier, showing the crevasses or cracks, 
the ice tables, the lateral or side moraines^ nd the ground 
moraines caused by stones and rocks that haVc fallen through 
crevasses Ice tables are large stones on pillars of ice the 
ice all round having melted as the glacie** Ravelled 


HOW THE GREASY RING ROUND THE MOON IS CAUSED 


W r often see a kind ot misty light 
round the Moon looking some 
thing like a circular luminous cloud 
The populai name for it is " the 
greasy ring round the Mexm,” and wc 
ma\ perhiips wonder what (Piuses it 
Men of science: call this appearance 
a ' halo.* and. although so far back 
as the seventeenth century a French 
scientist named Manotte st ^.ed what 
the true explanation was. bis words were 
long neglected, and other explanations, 
since proved to l>e wrong, were accepted 
In recent times men of science have 
come back to Manotte*s explanation, 
which has been proved to lie true by 
careful observations made on mountain 
tops and in balloons 
When these haloes or greasy nngs 
are seen the sky is more or less 
covered with a thin veil of cirro- 
stratus or alto-stratus clouds These 
clouds which are very high up, are 
made up of minute snowflakes and 
small ice crystals, sometimes called 
'* ICC iiec dies 

As the light from the Moon passes 


through these' cloud wisps it is leiracted 
and rcfl(*eled by the particles of ice 



What the halo or greasy nng looks like 
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with the lesult that the Moon appeals 
to have round it a misty halo 

The greasy ring round the Moon is 
caused 111 somewliat the same way as 
halcx^s sometimes seen round the Sun 
But while* a halo is due to ref 1 ac- 
tion and icdk*ction by ice crystals, 
another phenomenon of a similar cliarac- 
ter known as a corona is due to the 
light being sec*n through drops of water 
ail more 01 less of m»arly equal si/e 
T he diameter of the corona depends 
upon the size of these tiny drops of 
water It becomes smaller as they 
increase ui size The light passing 
tliroiigh these* drops of water is 
meKlifiecl by what is known as diffrac- 
tion Diflracliori means that the light 
when It passes through small apertures 
becomes bent and broken up into 
its various colours Wc may get a 
diffraction effect by Icxikirig < t a 
distant light through a bird s fc'ather, 
holding the feather up before our eye 
Haloes and coronas seen round the 
Sun are usually coloured, but those 
round the Moon are mostly white 

* D 2 



WIND AND WATER AS SCULPTORS IN STONE 

* 



It IS astonishing how wind and water can wear away the haidest rock, carving it into all sorts of fantastic shapes Of course, it takes 
thousands of years to do this, but how well the wind and water do their work can be seen from the striking examples of rock sculpture 
on this page On the left we see the Candelabra Rock on the Tonkin Lake, Indo-China, where the water through long ages has worn 
away the ground all lound, leaving the rock standing on a narrow base like a vase or candelabra On the right is a striking case of 
wind erosion in the Death Valley, California, where are found many fantastic examples of natural sculpture of this kind 



It may seem very wonderful that the wind can carve rocks like this and the one shown above. But of course the work is done by the 
constant blowing of sand against the surface, which has the effect of a powerful sand-blast. When some parts of the rock are softer 
than others they are of course worn away more rapidly, and so isolated pillars like this one in Arizona are the result 


^8t) 




Romance oF British History IBUl 

THE FIRST BOOK PRINTED IN ENGLAND 

It was a great day when the first book was printed in England. There had been printing from movable types 
on the Continent for some years past, and William Caxton, who brought the ait to England, had learnt it 
there. Caxton was a man of vision but it is safe to say that when he produced hi& first printed book in the 
Almonry at Westminster Abbey in 1474, he can have had no idea of the extent to which the art would have 
developed by the twentieth century. Here we read the story of the introduction of printing into England 


I I md) d veiy astonishing tact 

th.\t the hist book evtr printed ni 
1 ngUnd should have bten pro 
diutd fluring the tin mod of the Wais 
)f tht Hosts Such, howiver is the 
td* t foi it was 111 1477 vkliiJe Kilward 
IV was on the thiom ami in the pi nod 
betwicn the battle of liwkcsburv, at 
which the t iiise of Maigarit and he i 
son Ldwaid Pniict of Wales w is 
lost for ivii and the battle of lios 
woitli at which tht last of the Ynikist 
kings was (kfeated «ind slain that this 
l>tM>k(aint into existence. 

Ihf pnntii was William Caxton and 
his n imc should be for * vet teniem 
bind with honour as that of the man 
who bi ought the greatest art 
the wfuM has ever known 
to 1 ni.lancl. 

in tlu old clays, before the 
invintion of printing books 
could onl> be multiplii'd by tlu 
long and laboncnis prcKcss ol 
being < opit d by hand I h i s 
method h.id many disadvan 
tagts. A book of any si/i took 
wicks and perhaps months to 
copy and m the copying the 
scribe or cleik might make 
many slips lhat is why the 
earlv maniisciipts e>f the ihblc 
var\ .1 good de.il 111 small 
and iinim^xntafit details. 


hand, was benight the attair w is le 
gaideel as of so much impoitanie that 
it was usual to assemble persons of 
lOiiseejiUMui and ihiractir and to 
make a fotmal ricotd that they wene 
present on the great cKiasion, just is 
today we mike a c(iinion\ en the 
o{)e ning of a new chine h ot e olle^ge 
Amitiier gnat disaelv intage tint 
resulted tiom books having to be 
miiltiplie'd by hand was tint they were 
vciy e xpt'iisjvc indct'd In itKiimt 
time's FMato had to pay the eepiivalt'iit 
of abejut /400 loi thri'i small boeiks bv 
.iiiuthiT pliilosophe r and it is said that 
St Jcioiiie nearly ruined himse II by 
purrliasmg religious bcxiks \ et hi** 


Laborious Hand Copying 

It must have Ihxii wearisoiiu 
work ceipying out boeiks, and 
we cancasilv iengive the scnbi's 
it they ni lele a mini be r ot 
eiiors When the'} we*re tirc'd 
they would pe ih ijis omit a line 
(jr Ihev weujld mislead another 
sciibe s li.indw 1 It I ng llu 
marvel n that they were al le 
to do the'ii woik as well as wy 
did. When a bcKik is jirinte d, 
wlnti'vct is set up m tyjie e 
inipri'sse'd on the pape 1, and so 
all the imjncssions from that 
paitieular set of tyjH must be 
alike. 

TIkti being so few books 
scholais and those who wanted 
to re'ad suite*! i*d great mremvenience 
Only thirty years before* C axton printed 
his hist book we find in the statutes of 
bt Mary s ( oUege, fit Oxford, a rule 
that ‘ no scholar sliall occupy a book 
in the library above one hour, or two 
houis at most, lest others should be 
hindered from the use of the same." 

When one of these books, written by 



William Caxton s device which was printed as a tiade mark 
on his books This photograph is given by courtesy of the 
John Rylands Library, Manchester 


libraiy would In coiisidcrid vuv small 
indeed m tlusc days 

lowards the end of the thirteenth 
century a Jiible in rii le volumes^ 
wiitten by hand, sold toi marks, or 
f)S. 8d. The inonry would be 
worth, of course, very much more to- 
day. At that period a labourer's 
wages were i^d. a day* so that to buy 

3«7 


a Hiblc a wntkman would have had to 
givi the whole ot hi- kibout for luarlv 
tiftc I n vcai'N • 

Now wi lui\ .1 bcjok tor a lew ■»hillmgs 
rind think nothing ot it not rc divine 
whit in t nonnous ])riv ill g< is ouis in 
bung .iblc* to do what tin guatist 
nun btfoii the niiddlt of tlie tifticnth 
c i nliir y wi 11* iniribli to do, 

Wilhimf ixton who bionght punt 
ing to 1 ngland w is born in K( nt some 
wluii about i >|22 We do not kiuiw 
much about his pan nts except that 
they saw to it that hi w is educate d 1 
wonderliil privilege in lhat tige of tgnoi- 
tUue. Caxton himsilf letognised the 
boon th.it had bein his for 111 the pro 
login to one ol fiis books he 
says, I am boiindi n to pray 
l(M m> father and mother's 
souls that 111 iny youth sent 
me to sihool, by which, by the 
sufierance of God I get rny 
living 1 hope truly/ 

Caxton*$ Apprenticeship 

Al fiiteiii or sixtcc'n he was 
apprentiied to a mi ri cr of 
Lonrlon one Robert Liigu who 
aflei wards became Lord Mayor 
and when the .ijipri ntic esliip 
was hnished Caxton bei anu* a 
tret man ol the Men its Com 
piny and a cili/in of laindon 
f^alir on he was m ide a livery- 
man of the ( oinpanv, and had 
in important say m its govern 
ment Mcirei ’ was tlu old 
t.ishionid nanu for a dialei in 
Silks and ollu r f.ibru s and it 
was (juitc a < ommon pr.iitiie 
lor well to do j) ill nts to apjiien- 
till tlu 11 sons to I ondon nu r 
CHS, .IS it was leganhd as i 
s u r I load to w i .i It h a 11 d 
niiliieiK e 

( .Lxton wascvidintly in in 
(lustnon-. bov anti pU istd his 
m.isUi loi whin Robert L.iigt 
tlud th( bov h.id not finislutl 
his i|)j»n ntiu ship but Lirgc 
left him a sum ot twenty maiks 
so tint lu lould Iniish his trim, 
Apji.VKntlv the youth fimshtd 
his appK ntiLi ship in llruges to which 
place he had bitn sent In that city 
tlu 10 livid a body of Lnglish nu'rcers, 
and at the close ot tlu apprenticeship 
young (\ixton set up in business foi 
himself .It Hruges and altogether he 
remained there tor thirty vears. 

He must have prospered, for in the 
year 1450 we hnd that he became 
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surety lor dnother hnglish merchant 
toi a sum of j^xoo d lonsiderabU 
cl mount for tliosc days 

Ik must also have been very highly 
thought ol by his fellow countrymen 
lor when Ldwarcl IV granted the 
Merchant \d venturers as they weic 
callfd d new charter for the govern 
incnt ol Lngtish meichints in the Low 
Countries most ol whom wtrt rncrccrs 
( axton w IS iipfiointed to the offii c ol 
(rovtrnor It was a responsible nost 
lor the (a)vernor with a small body ol 
fellow merchants to help him settled 
all dispiilis that arose amongst the 
I nglish mc*ic h cuts in the I^ow ( ountru s 
and regulated im^iorts and exp)orts ol 
merchandise 

A Great Lover ot Books 

Ik was abo tlu spok<«-man for lh< 
community to the I nghsh Government 
and it was only natural that whem a 
(ommcnial treaty between Fngland 
and the Tow Count rus was about to 
tun out, C axton, with one otlur, was 
commissioned by the bnghsh Govern 
ment to seek a rcn< wal of the treaty 
I he plan was not su< cessful at the time 
Imt when two or three yiais later the 
Duke of Burgundy who ruled the I ow 
Count lies clud and another Duke 
Charles the Bold succcH^ded him things 
improved for Charles was manied to 
Margare^t sister of hdwarcl IV Caxton 
opened negotiations and was soon able 
to renew the old commercial treaty 
Lietween the two countries 

Wc may lx* thankful that Caxton 
ever went to Biuges for it was during 
his stay on the Continent that be 
became interested in the art of printing 
Of course , sexmer or later printing would 
have conic to I ngland but were it not 
tor Wilhiim Caxton it might* have been 
ver> much latci, to the great loss ol 
I iighsh ht(i«Mure and education 
Caxton was a guat lover of books 
and reading and this med not surpris< 
us foi tilt re have Ixcn iiifiny 
hnglish man 111 act urns and 
men haul s who have done 
gnat things (or learning 
Caxton s life while on the 
( online n1 must have been a 
vtiy busy one lie had his 
e>wn business to attend to 
and all his public work in 
e eiiini e tion w ith the Mere hant 
A d \ t n t u r e r s* Association 
Nevcithcless he found time 
for t el and for reading 
He had already acquired a 
piofieient knowledge of the 
biene h and Dutch languages 
in I he Ixgan to translate in 
to 1 iiglish a French lomanet j 

. m the history of T roy II is 
was calk'd The Reeuyell «>t 
the llistorych of Irovt ” 

(he woid reeuyell * is an old French 
word me an mg e ol led ion * 

1 he T nglish Duchess of Burgundy 
showed great favoui to Caxton and 
sexin after her maniage C axton gave 
up his eommeteial work altogcthei and 
entered her service No doubt he hcul 
already made a fortune and the court 


apjxiintmtnt enabled him to spend 
much more time in his literary pursuits 
Ik was able to complete his trans 
latioii of the history ot Troy and at 
once there seems to have been a great 
demand for the bexik 
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A reduced facsimile of a pi^e of Caxton s 
* Dictes and Sayings of the Philosophers, 
the first book to be printed in England 


It was this detncUid that induced 
Caxton to make up his mind to learn the 
siri of printing He wanted to multiply 
the book much more rajudly than could 
be done by hand copying 
No one can sa> exactly when pi mting 
from inked blcxks was first invented 
Theic* IS a Chinese book so printed 
dating back to the time of Alfred the 
(jrieat, but It was not till the middle of 
tin fiftiinth century that punting 



The colophon or tail-piece of Caxton 's first book printed in 
England It gives information now placed on the title-page 
This and the facsimile above are given by courtesy of the John 
Rylands Library, Manchester 


began in Europe It is generaUy 
tccognisc'd that we owe the idea of 
printing from movable types to Johann 
Gutenberg of Main? who. howe\cr was 
asscHiatcd with another man Johann 
Fust who lent him money to expen 
ment »ind begin his work 
When Caxton made up bis mmd to 


learn the art of printing there were 
already a numbcT of printing presses in 
different citu's of huropt and many 
hne lxx>ks had already been printed 
We have no knowledge as to where 
( axton studied the noble art, nor do 
we know where his hrst bexjk was 
pnnted He tells us himself that he 
finisheil the translation of the history 
of Troy in CVilogno so it may have been 
there that he studied printing On the 
other hand there was a famous printer 
111 Bruges named Mansion, anci some 
think that Caxton had lent him money 
to carry on his enterprise What wo 
do know, however is that probablv in 
1474 the Rtcuycdl was pr^uced, the 
very first book to be pnnted in the 
Fnglish language 

Caxton*s Press at Westminster 

It IS the busy people ot the world 
who always find time to do extra work 
and Caxton tells us that he liegan his 
translation of the history of Troy as 1 
prevfntive against idleness Having 
produced one book he gave himself nd 
rest, and in the same year completed\ 
anothei translation into English, The 
Game and Flaye of Ches>^e ” It was 
from a French translation of a Latin 
bcx>k. and it was pnnted at once 
probably at Bruges 

But (axton was not content to go on 
pnnling English bex>ks in a foreign 
country He made up his mind that 
such a valuable art as printing should 
be brought to England and that 
English bcKiks should bt printed at 
home 

He therefore returned to I ngland in 
1 476 and set up a piintmg press at 
Vyest minster in some pail of the 
Abbey Fxcictly wheic it was we are 
not quite sure but it is believed to have 
be en m the Almonry We know it was 
within the Abbey prerinets for Caxton 
himself in some of his bcx>ks tells us 
that these were pnnted in Westminster 
Abbey and in an advcilisc 
ment which he issued he 
announces books for sale 
«ind bids the customer come 
to We*st minster in to the 
almonerye at the reed pale ** 

* Reed pale ’* or Red Pole 
sounds rather like the name 
of a public house but we 
must remember that in those 
days every tradesman had a 
sign and a name for his place 
of business 

Why did Caxton begin 
pnntmg m Westminster 
Abbey ? No one can say 
inted in Some people think that the 
Abbot of Westminster was a 
he John fnend and patron of bis, but 
we find no (Paxton bcx)ks 
dedicated to the Abbot 
Others think that he did his work in 
the Abbey for safety’s sake Thosi* 
were dangerous days to live in, and 
anything new was regarded with sus- 
picion Printing could easily have been 
regarded as magic, and anyone who was 
thought to be dealing in magic or do- 
ing anything which opposed the church 
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msfirht easily be burnt to death as a 
wizard or a beretic. Such suspicions 
would be a11a3red when the work was 
actually carrM out within the pre- 
cincts of a notable church with the 
permission of the ecclesiastical 
authorities. 

Whether or not this was the reason 
Caxton printed his books in West- 
minster Abbey, the scene of the first 
printing office has left its mark on the 
industry ever since. The place where 
other goods are manufactured is called 
a “ factory,** but the place where 
printing is done is still called a 
^ chapel.** and the body of workmen 
who produce the printing in a particular 
place is also known as the chapel. 
This is a relic of the early days when 
rinting was done actually in a chapel 
uilding. 

The first book to be printed in Eng- 
land was a work translated from the 
French by Earl Rivers, the brother ol 
Edward IV's qiiwn, 

Elizalx;th Woodville, 
and revised by 
Caxton. It was called 
the *'L>ictes and 
Sayings of the 
Philosophers,*' and 
was n b i i s h e d on 
NovtMnber i8th, 1477, 
a very notable day 
in the history ol 
England. 

Caxton went on 
producing many 
>ooks. ('opies of some 
of these exist to-day, 
and we may see them 
in the British 
Museum in London 
and in the John 
Hylands Library in 
Manchester ; but in 
additimi to tlu^se of 
which we have copies 
he printed many 
others. We know them only by frag- 
ments which have been found in the 
bindings of other books. 

Caxton had men to help him with 
his printing, but he did a great deal of 
the work iiimsclf, and he was very 
industnous. Most of the books he 
printed were translations of foreign 
works, and in most cases he carried out 
tiie translations himself. Where he did 
not he edited the manii.scnpt before 
printing, so that he was .lot only a 
printer, but an editor and translator 
as w'^eli. He also wrote prefaces or 
prologues to the books, so we may also 
with truth and fairness describe him as 
an author. 

He loved romances, and gave his 
countrymen many of these, including 
" The Noble Histories of King Artimr 
and of Certain of his Knights," by Sir 
'rhomas Mallory ; " The History of 

Reynard the Fox," " The History of 
Godfrey of Boulogne," and ** The Life 
of Charles the Great." He translated 
and printed the fables of Aesop, and 
he first gave to the English people in 
print the work.s of the father of English 
poetry, Geoffrey Chaucer. 


Even the great classical masterpieces 
of the Ancients were not omitted, and 
he translated Virgil's Aeneid into 
English and printed it on his pre.ss. 
How he came to do this he tells us in 
a good deal of detail as set forth in the 
following w'ords : 

" After divers works made, trans- 
lated and achieved, having no work in 
hand. I, sitting in my study, where, as 
lay many divers pamphlets and books, 
it happened that to my hand came a 
little book in French, which lately w^as 
translated out of Latin by some noble 
clerk of France, which book is named 
' Aeneid,* as made in Latin by that 
noble person and great clerk, Virgil, 
which book I saw over, and read 
therein ... In which book 1 had 
great pleasure, because of the fair and 
honest terms and words in French, 
which I never saw l>elore like, nor none 
so pleasant, nor so well ordered, which 
book, as me seemed, should be much 


requisite to noble men to see, as well 
for the eloquence as histories. 

" And when 1 had advised me in this 
said book, I deliberate* I, and conchuled 
to translate it into English ; and forth- 
with took cl pen an<l ink and wrote a 
leaf or twain, which 1 oversaw again to 
cc;rrect it; and when T saw the fair 
and strange terms therein, I doubted 
that it should not please some gentle- 
men which late blamed me, saying that 
in my former translations 1 liad over 
curious terms, which could not be 
understood of commim people , and 
desired me to use old and homely 
terms in my translations ; and tain 
would I .satisfy every man, and s*> to 
do, took an oUl book and rea<l therein , 
and certainly tlie H^nglish was so rude 
and broad, that I could not well under- 
stand it ; and also, my lonl abb<jt of 
Westminster did show to me late 
certain evidences, written in old Eng- 
lish. for to reduce it into our Englisli 
now used ; and certainly it was written 
in such wise, that was more tike to 
Dutch than to English, I could not 
reduce, nor bring it to be understood. 
Certainly the language now used 


varieth tar from that whicli was u.sed 
and spoken when 1 w^as born.*’ 

It wa.s no easy task to translate books 
into English in those days, for English 
was written and .spelt by everyone as 
he liked. Tliere w&a no proper and 
Tegular way of spelling words as there is 
to-day. We may be thankful that 
Caxton was so industrious, and that 
he spared no pains to do his work well. 

Caxton received favour from Ed- 
ward IV, from Richard III, and from 
Henry V’^II, and there is an old picture 
in a manuscript 111 Lambeth Palace 
which shows Earl Rivers presenting 
Caxton to Edward IV, who is receiving 
a copy of the first printed English book. 
VVe might ask why Caxton never 

f >rintcd the Bible, the grcate.st of all 
)ooks found in Englisli, but of course 
at that time people were not allowed to 
have the Bible. John Wycliflc had 
translated it. but f>osscssioii of a copy 
might easily have led to the stake. 

Altogether Caxton 
printed over a hun- 
dred books, many of 
them large volumes 
It used to be thought 
that the very first 
thing he printed in 
England was the 
'* Dictes and Sayings 
of the Philosophers." 
but in the year 1028 
there was found in 
the Record Office in 
Lontlon a sheet 
known as an Indul- 
gence, printed by 
Caxton at Wesi- 
minster and issued by 
the Abbot Sant in 
1476. 

I his great man, to 
whom we owe so 
much, (lied in 1491, 
list before he was 
seventy years old . 
and he was buried in the church of St. 
Murganq's, Westminster, where there 
is a taldet and a stained glass window 
to his memory, both erected in the 
nineteenth century. He was a worker 
to the (*nd, and on the day on which he 
died he was tran.slating "The Lives of 
the Faflicrs" from a Latin w'ork. 

Of course, printing has not been an 
absolutely unmixed bhissing, as Caxton 
and the other early printers thought it 
would be. Many l)ad lx>oks have been 
multiplied by printing, hut the balance 
is overwhelmingly on the side of good. 
How could we doubt this when we 
remember that it is by means of the 
printing press that the Bible has lieen 
given t(j the whole world. 

We remember Tennys*in's " Epitaph 
or Caxton "* 

Thy prayer was I. ight — more Light while 
Time shall last ! 

rhoii sawest a glory growing on the 
night, 

But not the shadows which lhal light 
would cast, 

Till shadows vanish in the l.ight of Light 

We honour Caxton as one of the very 
greatest of Englishmen. 



Caxton reading the first proof-sheet from his printing press set up in the Almonry 
at Westminster Abbey in 1474. From the painting by E. H. Wenhert 
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GIGANTIC STAR CITIES IN DISTANT SPACE 



i 


On this page are ^iven three ternarkable photographs oi spiral nebulae which bir James Jeans calls Star Cities The photographs were 
taken at Mount Wilson Observatory, and the one on the left shows the spiral nebula in the constellation Canes Venatiri, which is calcu 
lated to be x x 00,000 light-years away That on the right is a nebula in Pegasus, which we see at a different angle from the nebula in 
the bottom picture These nebulae are, as is now known, distinct universes with countless numbers of stars either formed 01 forming 



This nebula which is seen in the constellation ot the Great Bear is a magnificent example of a spiral nebula and was the first that was 
seen to be rotating Its light takes 1,600,000 years to reach us Yet as nebulae go it is comparatively near These nebulae probably 
start as enormous masses of gas, and if they had no movement would assume a spherical form gradually contracting under the influence 
of gravitation But in some way they have acquired a rotary movement, and the result has li^n to flatten them out, just as the Earth 
is flattened towards the poles owing to its rotation Gravitation draws their particles closer and closer together, and with the contrac* 
tion the rotation becomes faster That makes them flatter still The attraction of other great masses in space has caused the gas of 
the nebulae to be drawn out, and then, as the result of gravitation, has produced stars from the gas In photographs of some of the ustant 
nebulae we can detect the stars Eventually a spiral nebula becomes the parent of a stellar universe. Such is the belief of astronomers 
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Wonders of the Sky 



THE FIXED STARS THAT ARE NOT FIXED 

Astronomers studying the stars by means of delicate instruments find that they appear to move in small 
ellipses in the heavens. They do not really move in this way, but the appearance is due to a fact which 
is known as the aberration of light, and which was discovered by an English astronomer in 1727. The 
matter is explained here by means of simple and familiar illustrations 


W E often speak of tlie fixed stars, 
but, of course, there are no 
such things in the Universe as 
“ fixed ” stars All the stars are moving 
through space at very rapid rates, ancl 
the distatices tliey travel amount in tlie 
course of a year to hundreds of millions 
of miles. 

We talk of fixed stars, however, for 
convenience to distinguish them from 
the ]>lanets, whost! movements in thi; 
heavens are obvious, even to the naked 
v.ya 'J'he word planet means 
” wandeier." and the name was given 
to the members of the Sun's family 
because these bodu‘s, Mercury, Venus, 
Mars, Jupiter and Saturn, were noticed 
by the peophr of ancient times to 
wander in the sky among the other 
stars, \vhudi af)])earcd fixed. 

We Live on a Wobbling Earth 

But while It is perfectly true that to 
the rough observation of the naked eye 
the stars seem fixed, when they are 
carefully examined by means of instru- 
ments they are loun<l to have apparent 
movements, 'these movements, how- 
ever, tire only apparent, and are due to 
raijsiis winch may be explained 

In the first place the Karlh's north 
pole, which ])oints almost directly to 
the Pole Star in the sky, docs not 
remain always in this position relative 
to the Pole Star. As a matter of fact, 
the Earth as it spins round on its axis 
IS wobbling, just as a peg-top. w'hih* 


rotating on its peg, wobbles during a 
revolution. Tins movement of the. 
pole is due to the fact that the Earth 
IS not a perfect sphere, so that th(' 
attraction of the Sun and Moon atti^ct 
it in this way. 'riie matter is explained 
elsewhere in this book, and men of 
science speak of the changes in the 
position of the ICarth's pole and axis as 
preeessioii and nutation. 

Straying from the Recognised Path 

Now this UKJvement of the north 
pole, wliich is vory considerable over 
the course of thoiisands of y(‘ars, alti'cls 
the positions of the stars when tlu‘y are 
earefiill\' obseix^ed and the positions 
measured by delicate instnimenls 

But there is another cause for the 
a])p«irent movement of the stars, and 
it is known by the ratht i f >rmidal>h‘ 
name of the aberiation of light, As a 
mailer of fad, aberration is only 
another word for waiideriiig, <1.1 1( I till' 
aberration of light luiTcly me<ans the 
straying of light from its recognised 
jiatli, 'fliis straying of light, or aber- 
ration, as men of ^ lence prefer to call 
il, leads to a di'- placement of the true 
position of a hccvenly body as seen by 
an observer on the Earth, and makes a 
star appear to change its position 

This may seem rather dillicult and 
complicated, but it can be made quite 
easy to understand by looking at the 
rain wlien it is fi'illing heavily on a 
calm day, w'ith little or no wind If 


we stand still, as the m.ui in the fust 
j^ictiire IS doing, we shall .see the rain- 
drops falling perpendicularly from the 
clouds to the ground 

But it is never very ]ileasant to stand 
in the rain, ami so we decide to walk 
quickly tn a place of shidter as the 
girl is doing in the seeoml picture As 
we look at the ram it now seems to be 
falling slantingly towards us and we 
get much wetter in front than behind. 
If we happen to ride through the rain 
on a bicyile, travelling much faster 
than if we are walking, then the rain- 
drops seem tc» be falling still mon‘ 
slantingly towards us as shown in the 
tin If I picture on this page 

Watching the Rain from the Train 

VVe i an carry oiii illustration still 
farther, for if wc happen to be travel 
ling III an express tram wlien the rain 
is falling heavily on a calm day, the 
raindrops, as we look at lliem out of the 
window of the railway carnage. ap|"H!ar 
to be speeding past almost hori/ontally. 
Vet wdieii the tram comes to a standstill 
we see, j)erhaj>s to our surprise, tJiat 
they are really falling perpendicularly 
from th(* clouds to the Earth. 

Now' what makes these vertically 
iaihng dnqis of rain appear to be 
descending at an angle when w'c look at 
them as we walk or ridi' ? Well, the 
slanting appearance of the falling rain 
is due to two farts ; first , that the drops 
take some time in their descent, and 
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WONDERS OF THE SKY 


second that we ourselves are moving 
The slanting appearance of the rainfall 
as we movt through it is called aber 
ration 

What IS true of the ram and ourselves 
IS (K^ually true of light from distant 
stars and other heavenly bodies, and 
the moving Earth If our planet were 
stationary and light moved .it inhnite 
speed, that is if it reached us without 
any interval of time for its journey 
we should see the stars exactly where 
th^ arc 

But the I arth is moving round the 
Sun changing its position cvcr\ mo 
ment, and the light from the stars 
takes >ears and somctinit s centuries to 
reach us The result is tlic aberration 
of llgllt 

The Lesson of the Rain 

Just .IS the raindTo])s when wc movt 
towards them st<ni to be fiilliiig 
slantirulv ‘'O tJic light from th( si .us 
as the I nth miA( in its oibit ttiiis 
to bi coinin^ si intingH tow uds us ind 
this I ^llsc^ a St II to ippt ir not wlun 
ita(tiiill\ IS but when tlu liglit sicins 
to lx lonniig from Ii> the cxpiii 
imnt of standing in the run when it is 
ftiHing \ ill\ downwuds on a calm 
dav nil thin run tliioiigh it and the 
inattii will be quite clcai to you 

\^l^h Tcgnd to till Ktual nuivi merit 
of till stus III spill this w i-» dis 
lOMiid by I ilniuiid H illi \ the great 
\slronomci K()> d ilti r whom JJalli y s 
C omc t IS n mil d Hi was i Iso the first 
man to make a tiustwoithy c it ilogm 
ol the stus in thi Southirn llemi 
sphi 11 i vMuk tint li 111 bmi done 
for 1 hi Noithiin ITiiiusplitu b\ John 
ilimstiid till hist Astionomii Royal 
of 1 iif^l inti 

It w is 111 1 7 iS til it f 1 lilt \ itiscovi ic (1 
Milt the stus All tin us 
mil Sinus h id ch iiu i d 
thill pi i( i s 111 Ihi 
hi i\< US siiuc till d i\s 
of the I g \ ]> 1 1 in 
istionotiiM i*toUin\ 
who lived 111 till siiuiid 
I entuiv oi the C hnstian 
In 1 he \ h id inoM <\ 
smith w ltd Alt till u 
b> i lull tU lie in I 
Sinus bv about hill 
1 ell f 111 1 \ I n when 

obse 1 \ I d with the 
nikid ivi thi ( two 
M us VM 1C no longci in 
till positions dlottidto 
ilu in \)> IHoli niv 

Sun I U dll \ s da\ i 
gi d di d ol linn ind 
I lU h is bi in i\ 1 11 
bv istion inn is 1 > tin 
impoit nd in dtii ol 
st n niovi nil ids m 1 it 
IS now known tint the 
slats in ail in motion 

hut It was nut until 
the vt ir Kjoj llid tlie n iture ol the 
Mu inovtniints was st non K i >ii 
sideitd it was not known wintluitln 
movements wi 11 appunith hiphi/utl 
or whither the stus as a wlioU moved 
III ell fijiilt direelioiib 


As a matter of fact, it had l)een 
assumed that the movements were hap 
hazard and according to Ur W M 
Smart of C.iixibndgc University Obser- 
vatory it was supposed that " the 
universe of stars was a kmd of chaos 
in whii h no law or order had been 
detected I he picture of the stellar 
universe iti the minds of astionomers 
before 1004 * eontmucs Dr Smart, 
iese*mbkd m many ways the picture 
one would have from a stationary 



Here is a good illustration of aberration 
If tlie boat IS stationary the shell from the 
gun goes straight through it, but if the 
boat IS moving forward the shell seems to 
take a slanting path as it passes through 

billoon of a ciowd of pcopli walking 
iindissly about within a gieal open 
paik at all sjiceds sn up I0 tom 
mills in lioui People would hi ob 
served w dkiug alxjiit liaphirudly ni 
ill ilmilioiis mil if the obseuvoi in 


the bdlooii weic jirovidcd wiMi ade 
qu lit t ii ilitii s tor eoimting the number 
ut pi opli prxeidin^ in a partu ulai 
diiiitiiu he w mid tiiid that this 
riunibei would l>e pTUtieally < on slant 
w hati V er the dm ctimi i onsidi red 


But since that time a great deal has 
been discovered about the movements 
of the stais, and we now know that 
there are two definite streams or swarms 
of stars drifting in two distinct direc- 
tions relatively to the Sun Each of 
the streams is directed towards a 
definite point, and the two swarms of 
stars are intermingled 

It is as though we wore looking down 
from, say, the Monument m London 
or any other tall building upon the 
streets below and s«iw the people 
walking Although there would be 
some crossing from one side of the 
road to the other at various angles the 
general impression would be of two great 
streams of i>eople one walking up the 
stre^et »ind the othei walking down 
The two streams would be intermingled 
but we should, as we looked down, set 
the genetal drift of both 

Two Streams ol Stars 

This IS .1 vciv good illusttation of j 
the two stai stiCcims in the heavens ' 
While the direction of laih can In \ 
generally de*tect( d thi le ate ol course 1 
many stars which while following the 
genc'ral diieition, ait like the people 
crossing the road .it an angle 

I Ik star movements arc well de 
scnlicd as a ‘ drift Ihc stais ire 
not like a regiment of soldiers marching 
dtfinitdy in parallel lines I he two 
stream ■» of stars art not equal (Mi 
see^ms to contain about h.dl as inanv 
stars as the other 

I his streaming ol the stars m two 
mam directions is i \crv pu//ling 
phi nomeuon tor astrorioineis who witli 
their piisent knowUdge cannot exjdun 
it, but the matti r is still being studied 
at obsi rvitoiies in all puts ol thi 
woild .Mill as timi goi s on uiidoubti dh 
oui knowledge will m 
e ri <isi 

()t loursi, thi stars 
in the twf) streams ire 
not moving at .1 uni 
form rate In addition 
to this general drift 
in the lieaveiis then 
seems to Ik. no doubt 
that m the course oi 
even 1 1 e nt ury the stars 
have 11 ally changed 
thiir pla es with re- 
tetenee to laih otlui 
1 ht'se individual 
motions of bright stais 
s( i in to Ik on an aver- 
age gic ale r than those 
ol the hunt stars, but 
that IS piobably only 
bci a use the bnght 
stars are so much 
neirer to us 
Of course astiono- 
int rs now have an 
enormous advantage 
in cheeking star 
motions by comparing photographs, 
mil this advantige will increase as 
time goes on in the old days the 
only way of carrying out these re 
seaiehes was by comparing star eata 
logue s and errors were somi times made 


rubf at haqmnmq 
of hnr /nntat 
mnvfim$fnt 


raihnq 

^raindrop 


Tube at endot 
fton/ontaimoy ement 

if' 



h //// ir }p f menftnn a 
ir n b( tU m Luhh § 


Apparent iantmq 
path oT raindrop 


If we stand still holding a tube upright on a calm rainy day the drops lall 
thiougb the tube without touching the sides If, however, we walk forward we 
must slant the tube if the drops are to go through without touching the 
inside This picture showing successive positions of the slanting tube and a 
falling drop of ram makes the matter clear The apparent slanting fall of the 
raindiop through the tube is a case of aberration 











WHY A DRUM MAKES A NOISE LIKE THUNDER 

The drum is a very ancient instrument, and is found even among savage people, yet it has its part in an 
orchestra producing the most refined music in a civilised land. It is one of the instruments of percussion, 
that is an instrument whose sound is obtained by striking. Here we read many interesting facts about the 
different kinds of drums and the sounds they produce 


W HY does A drum make so much 
noise when the tightened skin 
IS beaten with the diumstick ’ 
Ihe reason ib that the sti etched skin 
when struck is sot vibrating, and this 
communicates its vibrations to the 
air inside the diuin lliesc vibrations 
are canted to the skin on the other 
side (»f the drum, and that also is set 
vibrating and in turn causts vibiations 
m the an In tins wd\ tht Insiting 
of the drumhead keips up a constant 
siKccision ot >Aavcs giving a booming 
sound like that of the sound waves 
whuh cause thunder 

Ihe mi I ling noise in the tvpe of 
drum kiKHMi as a side dium is caused 


by a numiMT of cords of catgut which 
are stretched across the lowei end of 
the chum They are callcs) suites, and 
when the beating of the upi>er skm 
sets the lower skin vibrating this 
strikes rapidly again and again against 
the catgut colds causing the lattling 
sound lc> obtain the rolling. Ihun 
derons effect two blows ,ire struck 
with the It ft hand .iiid two with the 
right hand very rc'giilailv and rapidly, 
St) as to produce a continuous tn molo 
rins is very diliit iilt to do aiul t)nh 
those who have started learning when 
vi‘r> young are able to do it well d h it 
IS why druinmtn boys are tiainetl in 
tlunr e«u l\ > c ns 


The ilium is a very ancient instru- 
ment found all over the world and it 
IS said to liave liet'ii brought to Kurope 
fioin the P-ast by the ( nisaders Thcie 
are three kinds of drum Pirst of all 
there is the side* (burn already relened 
to, w Inch consists of a cyhiider of wrood 
or metal witli a calfskin stretched 
over both ends Ihe skins are kept 
tmn by wooden hexips, the skin being 
lapjiid louiid a small hoop and then 
kept down by a huger Iwop placc*d 
ovii it The two laigc hoops at the 
top and bottom of the* drum are con 
nf‘Cted by an endless cord which passes 
zig / ig fashion from lioop to lioop, 
and can bt‘ tightencvl oi loosened by 



Drummers of the Gordon Highlanders with their big bass drum and the smallet side drums of various sizes 
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MARVELS OF CHEMISTRY AND PHYSICS 



means of leather brares 
lilt diptli of the cylinder 
varies and this type of 
dm in IS stiutk in Ihe 
cent If of thi skin by two 
sinks ol haid wood with 
t lon^atf d km »bs 

I hen there is tht bass 
drum often t.dUd tht bi^ 
drum whidi bnten with 
a stuk < ndinj? m a soft 
lound knob In this tast 
tht skin is stiuck in tin 
ctntit and i1 i*- ktpl ti^^ht 
emd bv cuids and bi iit 
Ol bv lod'. and stnws In 
ntithei of tilt ■.( dnini is 
tht tom dthnitt inouj^h to 
be luntd \ molt inusKal 
t\|)< of drum IS tilt kettU 
drum in wlmii a htad ol 
\(Ihim IS laid t)v< r an non 
nii |4 fitlm^* ( lost !\ tntr a 
iiutal ktttlc Ol sht 11 molt oi 
K -.s in till '•li ipf t)f I InrnispluK The 
skin IS tiphtr m (1 oi ioostmd b\ siitW'i 
fittrd to tilt im>.' end i in bt tuiud in 


this wav I wo kettkdiums in found in 
cavalrv bands ont lK.Mnt4 tan ltd on 
t at h suit ol tlu horst in front of tht 


drummer and orchestras 
usually have two. though 
sometimes there aio more 
Beethoven was the first 
c om|X>ser who i ecognised the 
musical possibilities ol the 
kettl(*drum Hcrlio/ in his 
Requiem makes use tif eight 
piiirs of kettledrums 

A kettledrum is struck at 
about a quarter of its dia- 
melei and tlu best kind of 
stuk IS whalebone with a 
small wooden button LO\ cicd 
with a thin ]>uie of fine 
sponge \ kss smeessful 
stick has a knob of fill «ind 
othtis ha\e lubbcr discs oi 
knobs of loik covticd with 
kitlui riusi howtver are 
not vti\ s<itisf Lctorv 

Ol course tlu t unbourine 
whuli IS a fianu with a single 
skin stntihcd o\ei tlu top 
and with Ihi bottom open, is ti illv a 
pnmitnc form of drum Indeed it isl 
piobalily tlu \iiv < iihfst form 


MECHANICAL HANDS THAT LIFT AND CARRY 



Lifting things up by hand and putting them down again wastes more time and costs more money in wages than anything else in industry 
If workers have to carry articles during manufacture from one department to another, the cost of handling may be more than the actual 
cost of the raw material and the manufacturing processes To reduce handling costs and to save time, enfipneers have designed ingemous 
equipment such as the conveyor system shown above working in a motor vehicle factory This tsrpe of conveyor not only moves parts 
from bench to bench and from machine tool to machine tool on one floor level, but it carries the articles from one floor to another and 

around corners to deliver them to the workmen's benches 
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THE FLAME THAT DANCES WHEN WE SING 


W E cannot see sound, for sound is 
the sensation produced tlirou^h 
the ear by vibrations in the 
atmosphere. A bell is sounded, and 
the clapper striking the bow of the bell 
causes the metal to vibrate. The 
vibrations set iip waves in the air. 
and these, when they strike our ear- 
drums, pa.ss a message on to our brain. 
There would be no sound w'lthout tlie 
vibrations in the air. but even with 


a set of revolving mirrors In other 
words, we give optical expression to 
the vibrations that set up sound. 

The device for doing this is known as 
a flame manometer, and it was invented 
by a mu.sician named Koenig. 

It consists of a box divided into 
two chambers by an elastic partition 
made of rubber or goldbeater’s skin ; 
leading into one chamber is a tube with 
a mouth])iece at the tuid, and leadint; 


into one of the mirrors. Then we 
rotate the box, and the flame appears 
as a continuous band of light. Now 
we lake up the mouthpiece of the other 
tulie and .sing into it the vowel E on the 
note C. At once the band of light is 
diviiled up into a series of tongues. 
When we sing the vowel C) on the same 
note the arrangement of the tongues 
vaiies, and so according to the note 
sung oi the sound made the flames 



These pictures show how the human voice will make a flame dance. The man is singing into a tube, and the sound waves move a rubber 
diaphragm in a small chamber. Gas enters the chamber on the other .side of the diaphragm and passes to a flame. Opposite the flame 
is a cubical box with mirrors on its upright sides. When this box is rotated the jerking of the flame caused by the vibrating diaphragm 
is indicated by the leflection in the mirrors appearing as tongue.s flame, and the form of the tongues vary according to the singing 



When the mouthpiece is not sung into and the rubber membrane remains still, the flame burns steadily and the reflection in the revolving 
mirrors appears as a continuous line of light, very different from the tongues of flame which are seen in the upper picture 


the vibrations there would be no souml 
unless there were some person to hoar it. 
But while in the strictly scientific 
sense it is perfectly true that we cannot 
see sound there is another sense in 
which we may almost be said to sec it. 
Of course, wliat we really see is the effect 
of sound, the waves or vibrations in th<5 
air or other gas being indicated by the 
variations in a flame of gas reflected in 


into the other chamber there is a pijie 
through whicli gtus can pass 

Out of this chambi'r there is a second 
small tube with a gas jet at the end. 
Opposite this box is another cubical 
box with each of the four upright sides 
covered by a mirror. A .sim])le mechan- 
ism enables this mirror box to be 
rotated rapidly. 

We light the gas jet and it shines 


\ jry, and thus it may be said thkt in 
a sense wc can sec the sounds that are 
made in the mouthpiece. 

Tlu* device is called Koenig's Appar* 
atus, and the flames are called by 
scientists manometric flames, because 
they are due to the elastic force of the 
gas in the chamber. Manometric is made 
up from two Greek words meaning to 
measure something that is not dense. 


395 







SIMPLE EXPERIMENTS THAT ALL CAN DO 


T hekk are plenty ot experiments 
that one can carry out at home 
with no more elaborate apparatus 
than a test-tube or two and such things 
as jam jars» saucers, tumlders and other 
familiar vessels found in every house. 

First of all let us perform an experi- 
ment which sounds very surprising 
and that is to boil water in a test- 
tube in which a piece of ice remains in 



Ice remains frozen in a tube where water 
is boiling 


the frozen state We nearly fill the 
test-tube witli cold wnter and then 
sink in it a small piece of ice by 
attaching to this a nail or piece of lead 

It is iieces.sary, it the (?xporiment is 
to be carried out sat i.sf act only, that the 
ice should remain at the bottom c^f the 
test-tube. Now with a holder like that 
shown in the pictures or one iniide out 
of a piece of wire twisted round the 
tube, we hold the upper paft of the 
tulx‘ in the tlaine ot a methylated spirit 
kirnp or bunsen burner. 

Hefore vi'ry long the water in thc^ 
upper part of the test-tube will begin 
to boil, but the ice at the bottom does 
not melt. Why i.s this.-' Tie* reason 
is that water is such a bad conductor of 
heat that the heal of the boiling watei 
is not transmitted to the water at the 



Mixing sand with watc?r and filtering it 
through blotting-paper 


bottom ol the tube for a long turn; 
and so the ice remains frozen 

Now' let us make a filter oul ot a piece 
of ordinary white blotting-pajior and 
then carry out one or two simple 
experiments to see what filtering will 
and will not do We fold a sepia re 


piece of blotting-paper across twice 
and then insert it point downwards in 
an ordinary tin or aluminium funnel, 
opening it out so that any Liquid 
]X)ured into the funnel must pass 
through the blotting-paper. 

Mix some fine silver sand writh 
water in a tumbler. When it is well 
mixed, pour through the blotting-paper 
filter. The water will pass through, 
but the sand will remain behind, 
caught by the blotting-paper. Mix 
soot or fine coal dust with water and 
do the same thing again. The water 
passes, but the dust is held by the 
niter. These experiments show what 
filtering will do ; it will separate solid 
substances from the liquid in which 
they are suspended 
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Dewdrops forming on a bottle of very 
cold water 


Wc will now see what tillering will 
not do. Dissolve some sugar or soda 
in water and pour the solution into the 
funnel The licpiicl passes through and 
iieitluir sugar nor soda is held back, 
for these substances are in solution. 
Filtering will not change the character 
of a solution, for the dissolvecl solids 
pass through the filter with the liquid. 



Hoar-frost forming on a bottle containing 
a freezing mixture of snow and salt 


Dissolve a little blue from the bluc-bag 
in the water and pour through the 
filter. The colour passes through be- 
cause it is dissolved matter. 

Here are two interesting experiments 
we can « any out with an ordinary 
water bottle from a iK'droorn or a 
glass jug We fill it with very cold 
water from the lap and then carry it 
into a warm room in wkiich several 
people are breathing. At once the 
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outside of the battle l^ecomes covered 
with dewdrops. The water vapour 
in the air has become condensed 
into moisture by the cold glass. This 
is how dewdrops are formed in 
the garden or field ; as we see on 
page 339. 

If, instead of filling the glass bottle 
with cold water, we fill it with a 
freezing mixture such as snow and sak. 



Proving that rust takes oxygen gas from 
the air 


the moisture deposited on the glass 
will be frozen and appear as hoar- 
frost. 

Here is an experiment to prove that 
rust takes oxygen from the air. Place 
some iron filings in a piece of muslin 
and after moistening, tie these to a 
glass rod or tul>e and place inside an 
inverted glass jar standing in a bowl of 
water, so that the water just covcms 
the edge of the jar. 

A week later the water W'ill have risen 
in the jar because oxygen from the air 
inside the Jar will have combined with 
the iron to form rust which is oxide ol 
iron and the water will have risen to 
fill the vacant place. If wc now hold 
the jar upside down and place a lighted 
taper inside, the flame will go out, as 
tluTc is not enough oxygen ti» support 
combustion 

One other experiment we may carry 



Vaporising a substance by heat and 
allowing it to condense again 


out. Place a piece of camphor in a 
test-tube and heat gently over a 
flame. The camphor will disappear 
gradually, being turned into vapour, but 
it will condense again at the top of 
the tube. The same thing can be 
done with sal-ammoniac ; 





THE VALUE OF THE ELECTRO-MAGNET 

The invention of the electro-magnet, in which many famous scientists had a part, but which was really 
developed by the genius of Michael Faraday, has been an untold boon in the heavy metal industries, where 
it can lift, move, and load or unload great masses of iron and steel in a tithe of the time that would be needed 
with other apparatus. In these pages we read something about the electro-magnet and its work 

T he use of the magnet for practical magnet. If this metal steel, then Tt was Hans Christian (Vrsted. a 
purposes is a discovery or in- when the current is cut of! the metal professor in CoiHuihagen University, 
vention of comparatively recent still remains a magnet, Init if the rod or w1k> discovered electro-magnetism in 
times. Of course, the lodesloiie was horseshoe he made of soft iron, well 1810 by noticing that an electric 
known to the Ancients, and the annealed, then directly the current is current acted on a magnetic needle. 
Chinese claim to have used magnetic turned off the metal ’ ceciscs to be a For a long time it had been suspected 
needles on their land journeys long magnet. that there was some connection be- 

before the compass was known in Kven the pt^rson least instructed in tween magnelism and electricity, but 

Europe. the details of magnetism and electricity no one hail proved it as a tact. This 

Except in the form of the mariner's will realise the great importance of discovery was the beginning of the 

compass, the ordinary magnet is of no this. All our modern electrical machin- great science of electro-magnetism, and 

very great practical service to man. ery depends upon the principle, and we many groat men, one after the other, 
It IS when a rod or horseshoe of iron is get it even in such a familiar dome.stic have contributed sometliing which has 
alternately made a magnet and then appliance as the electric bell. brought it to its present high state of 

deprived of its magnetic iK)wer that it if we turn to the picture on f’age 120 efficiency. 

iM'Corae^s of real use, and this form of we shall see that the success of the But none of these wiis greater than 
magnet can only be produced by means depends on the soft iron horseshoe the brilliant English scientist Michael 

of electricity. of the electro-magnet being made alter- Faraday. He was really the father of 

We wind an iron or steel n)d or nately a magnet and an ordinary electro-magnetism, and as time goes on 
horseshoe round with wire, and then unmagnetised piece of iron. In this we realise more and more what the 
pass an electric current through the way it alternately attracts ar d releases world owes to that great but most 
wire, when the metal inside btfc:omes a the armature, and rings the bell. modest man. 



Here ere two remarkable examples of huge electro-magnets being used for the handling of great masses of metal. On the left we see 
a magnet sorting out f.om dust and other rubbish and lifting up for removal iron filings from a great heap where they have been 
dumped. On the right a magnet is loading pig iron into a railway truck. Many tons of meUl are raised at each lift 
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MARVELS OF MACHINERY 


In tlic \c ir iollowing 0<istf<l*s 
(hsiovtry Anotlur sciintist 1 lan^ois 
Arago a Innrhman ptiloniud in 
inUusling < xjx riiTK nt H( plungtrt 
into a, mass ol iron ii lings a wire 

whieh h( connrited with tlu two ])ol( s 
of an tIutiK bittiry When Ik lifted 
out till will witli Uk (iirrint still 
pissing tJiroiigh it hi found tliil its 
whoh sinfiii \\ is lovftid with iron 
filings ail ingiil ti ins\( ra 1\ As 
soon howixir as lit lutoftthi tiiniiil 
tlu non paitiiUs it oik i fill olt thi 
win 

T hi thought ( nut to Arigo thit the 
miKiit hid in idt tlu iron filings 


while the ciiiriut was actually flowing 
m the lasi of soft iron 

ITiu was the Ik ginning ol the 
electro mignct as we know it to day 
not onl> in such smill and simple 
d(\Kts is the electric IhII but in 
poweiiiit e lee trie inotois ami m those 
gi n t Tniv,n(ts whuh are inoic inel 
inoie roniing into use in ineliistry ind i 
mnnlu i ol e \ tiupU s of which an sheiwii 
in the pheilogriphs on the St J) i^e s 
I Ik enoinious value of the piwei to 
inikt itid unmake a magnet at will 
c in he e isily unelcrstoeid in the e isc of 
these giant migiKts loi tximplo 
they in use el feir bn iking ii]) old non 


electro magnet is use el Iron and steel 
filings can not onl\ be lifte d but sorted 
from dust and othci lubbish 

A ni ignet be tween fi\ e and six feet in 
diamete r and weighing about three 
tons ean lift thirtv tons eir nioit at a 
time and the gie it value of the- magnet 
IS that it nun ly has to be let down into 
the metal anel then raised and swung 
to the n'quiud position Then is no 
pn liiuinai y t> mg up or hooking on of 
the iron bars oi otfier artieles that arc 
being hindlccl 

Such migncts which art of 
mushroom eir bell form have the e oil 
plated round a lenttU core ind tht> 


/ 



A powerful electro-magnet being useel to remove a huge heap of scrap iron It moves to and fro over the heap on a crane 


m igne Is t<iupoiitil\ It w is i pr it 
ide I hill then w is i p )s il iht\ tint 
Ihev h k 1 ineieK be«n iltiuUel to I he 
wilt tltelneillv in tlu mu w i\ is 
smill putt ol pipci lie ittlKted to 
inibe I t h it hi I ( ( II ublu d IT 
thei 1 It pliin id his t ]»|i r wii< 
•hie Hv^h will h tlu turuiit \ is | is ni^ 

1 11 ' ]» wdii d gl I s in I ds« into 
eepptl tilings tt) ti if tlu \ wtiiiUl 
idhe i( lilt in luithei t ise dui tlu 
iiti It itt u li Ihiinselves tt the win 
I lit! \i igo ind 111 itlu 1 I n IK li 
siicntist Aridit Ainpeic continiiin 
the expet lint Ills feuind thu tlu m ig 
ne tisin^ ol in iron oi site I needle w is 
ninth nunc elite live wlun tlu lu telle 
was placed inside a spiral eoil oi wiie 
thioiigh whuh a enrient w is passing 
and 1 ariday cltvclopetl this idea oi 
magnetising iron by winding a toil ol 
Wirt, round it They also found that 
tht magnetism was fKrmancnt m the 
case ol a steel needle but existed only 


inel s i ip in t d of ill kiiitls in i le nth 
e)l Du tinii thd nseel le> bt reetmied tor 
sneh wotk 1 he eninnt is tniiied on 
tlu e e It be onu s i in i lu t inel lifts up i 
h i\i teel bill kne>wii is i skull 
e I I 1 1 1 f i gie It he i^lil ove r the st i ip 
nu t d I he lithe e iit u iit is Inni doll 
Die Iniv^e bill w lulling in in\ teins 1 ills 
with i 11 i h on the nut il old e n me ^ 
nul ni uul siui he the in m i \\ i\ 
IK tliiin else eoiild J he inigne t is 
then l)Wii( I In i (line Du eiiiunt 
tin lit <1 on uuL tlu bill is out e ineiu 
he lei by migiutism ind e lined up 
11 i U toi the next till Sum of these 
b ills we I h IS nine h is six tons so th it 
the toree with whuh Ibtv fall ean bt 
im igiiuel 

1 or io lelmg or unloading non and 
steel whether in the form of ingots 
bars wheel tires or smiller pieces of 
me til nght down tei iron and steel 
filings the*re is no othei method so 
cllecLive as that in which the giant 
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can be m lelt v\ itet li^ht feir use iimler 
walei J lu ir gre if \ due in sue h in 
iwkw lid situ it ion can be' apjm elite d 
but pel hips in no bi irie h ot in- 
diistii IS then \ due giiater thin it 
the huge blist liJiTTites They not 
onl> smisli lip tlu scrip non inel lift 
])i((is whuh ne I )o Urge to be 
shovelled up in the oieliiiary w ly but 
the V i Ui hindk pi lies anel birs ot 
me til whuh ire too hot fei be te'mehed 
One of Du se gig iiitie e lectio migncts 
for mstaiue is let elown on a sow 
Tiiel pigs of iron emly just set and 
lifts the whole hot mass weighing m my 
tenis fioiu the moulds into which 
the molfeii met d was run 

Of course the electro magnet is 
used lu all sorts of smaller ways It 
can draw fiagments of iron or steel 
from the eye Indeed an eye magnet 
is now a rc gular part of every hospital's 
equipment and of the first aid depart* 
ment of every big engineering works. 



A POWERFUL MAGNET IN A BIG RAILWAY WORKS 



The sreat Talue of the electro-magnet for lifting iron and steel goods is that it is conrenient and eftectiee, no matter what the shape or 
size of the artides may be. Urge ingots, tubes, girders, locomotiye tyres, scrap iron, right down to iron and steel (iUngs, can be raised 
and moyed with equal faciUty. In this picture we see a great electro-magnet suq>ended from a massiye crane Ufting a load of tyres at 
the Crewe works of the MMUnH Region of British Railways. The magnet U simply lowered on to the tyres and then, as it is raised, 
carries up with it When it has them orer the truck into which they are to be loaded, it is lowered and the current is ssritched 
off, releasi^ the tyres, which are thus placed in the truck as safely and easily as we could put half-a-dozen matches in a bo*. 
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HOW ELECTRICITY IS BROUGHT TO OUR 



En^lan4 is fast becoming an all-electnc country, for the gnd system is spreading wider and wider over the land, and before many years 
have passed there will scarcely be a village that will not be able to have dedficity for lighting, cooking and heating This system is 
called the grid system because the whole country is being covered by a gnd or network of wir^, which will carry the electricity from 
a few huge power stations to distiibuting centres, and thence to the homes of the people We are really at the beginmng of the all» 
electnc am In this picture, which runs across the two pages, we see how electricity is made and conveyed across country to our 
homes In the top left-hand com<*r coal is being supplied to the furnace of a large boiler, which generates steam This passes from 
the boiler to the engine, where it presses upon thousands of blades fastened into the cyhnder or rotor of a turbine enginei and turns 
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MAKING GLASS & BLOWI NG IT INTO SHAPE 



Glass- making is a very anuient art, and the manufacture In this picture the molten glass The molten glass on the end of the 

to-day is canied on in much the same way as it has been made from the fusing of the raw tube is now marvered or rolled to 

for centuries Here a pot in the furnace is being loaded materials is being gathered on the and fro on a metal table to get it j 

with raw materials ^ sand, potash, and oxide of lead end of a blowing or shaping tube into a rough shape before blowing I 



Here the workman is blowing the molten Having blown the bowl the workman is now shear- This workman is casting or 
glass on the end of the tube to form the ing or cutting the rim level. The stem and foot are fixing the loot on the bottom 
bowl of a wine-glass. Great skill is needed already in place . Of course, the glass is still plastic of a jug that has been blown 



Here the workman, having blown the glass jug and fixed the The jug is decorated by cutting a pattern on its sides, a skilled work- 
foot on the bottom, as shown in the previous picture, is pUcing man holding it against a rapidly levolving wheel. These pictures 
a handle on the jug, using a strip of glass that is still plastic were taken at the works of James Powell ft Sons (Whitefriars) Ltd. 
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THE ROMANCE OF A BOX OF DATES 

Hundreds of thousands of boxes of dates are sold in England every year, but how many of the people who 
buy them and enjoy the dates realise the extraordinary romance that centres around the growing of these 
fruits ? Here their yery intciesting story is told in some detail 


O NE of the most valuahk food 
jiUiits in tlu world is the dite 
jKilm It grows 111 hot di> 
countries, sending its roots dcip down 
to hud water and requires very litth 
i in on the part of mm It begins 
be iriiig fruit when it is only si vtii 
M us old and it goes on prodmnig 
chistirs of dites foi two hiiiuhcd yt trs 
I he < lown of hathcrliki le«ivis 
< 11 h upw irds of Iwclvt feet in length, 
which foims at the. top of tlu stem a 
Iniiidnd ft<t aliovt tlu ground pro 
vid( w< Icoine shade liom tlu hot sun 
ind ilrnosl c\«i> put of tlic plant has 
some iis( 

I ht fniit proMdts a lompkte food, 
It Ml Ids a syrup that is list'd for con- 
kctions tht si ilks of tlu 
biiritlus >oft<ntd hy l)Oil • 
iiig lu u td for ktdiiig j 
( itlk a pint IS dnlilUd 
from tlu dates which dots 
not conu within tlu pro- 
iiibilioh of tlu K Iran 
I g 1 1 n s t wiiK iiiotlui 
dunk IS midt fiotn the 
sip tlu toiiu il tuft in 
tlu ttiitn of tlu cLOwn ol 
It i\<s which consists of 
future k i\cs in their un> 
dtxtlojxd state is tiiUii is 
1 Mgtl.ibk tlu fibnnis 
puts of tlu kivts «in 
mull into lojxs ba k(ts 
lint andpiniiitrs ind tlu 
iniur hbtous buk is used 
foi tlu coidagc ot ships 
navigating tlu Rtd Sea 
1 hough tht timlHr ot the 
tuink IS iisdebstoi plank 
ing it serves well enough 
for posts and railings ,ind 
a fannactous focul some 
thing like sago is obtaimd 
from the pith 

An Invaluable Boon 

Its natnc land is tlu 
North of Afric*i and pos- 
sibly also Arabia and 
IVisia and it is dinicult to 
know what the people of 
these and countnes would 
have done through the 
centuries for food had it not 
been for the valuable date 
palms that grew in the oases 
1 he plant has l>eeii eai- 
ried to m«iny other parts of 
the world but in few areas 
does it tlirive as well as it 
does in its native home It 
now grows and flourishes m 
Caironua, and its iiitio G 


duetiun into \mcru i is i grt it lom iiu < 
and a tiiumph ol mm 

Jhc Spmish inissicmuus wm tlu 
first tc) glow dite tries in ( ihtoinii 
mcl they n ind tht a liom <1 lU stoius 
brought fiom Sj) im W c all know th it 
a palm pi mt c m be giown tiom i d iti 
loni foi mmy p( 0 ])k in I ngUnd 
glow wnill pilms in flown pots Hit 
stoius whith tlu Sjiiiiish mi ion irit s 
nlanttd in ( difornia gnw into tins 
but a ciu lous thing whit li the Sp mi ii fls 
could not understand was tint wink 
tlu trees toinud ittraitivc oniumnts 
to riluNc the 1 mdse i pc onl\ some ol 
them piodiittd fruit uul tint fiuit wis 
not \iry good Hu test of tlu tuts 
men 1\ vitkkd jxiIU n be iring ilowc i , 



Gathering dates in a palm grove in Southern 


in tlu middle of tlu ninett tilth 
etului\ the Auuiu ms ditiinniicd to 
niiki inotliei effort to grow d 111 pilnis 
in ( ihfornia which should \ukl fnnt 
as tMtlknt as Ih it piodiutd m Noifh 
Afiui Huy oblaititd d itt sloius 
this timt not fiom Spun but fiotn tlu 
legion of iht Pit im (oilf Ac,aiii tlu 
trees grew and flourislud but onl\ a 
few of them ptoduecd uiy hint 

Whit wis tlu ixplaintion of this 
strmgr Inppemng Jluit wis no 
dillKiilIv m glowing fruit be nin^ diti 
pilm in Noilh Africa oi Persia wb\ 
tlun lould tlu y not hi giown in tlu 
gt 111 il thmitr of Cahfornn *' I\<r> 

thin^' was in tlu ir fivour ind >et tlu 
trtts would not do tht work that w is 
n (linn el of Ihem 1 lu k 
must bi sornt stint md 
tlu Anuiii ms iletc i tniiu d 
that they would find out 
w hat it w IS 

How to Grow Dates 

Ihey nude a i ireful 
study of date eultiv it ion 
in its native homt and Hit 
hist thing 1lu> di covin d 
w IS th It It w IS much bi tti r 
to glow tlu dill piliiis 
from siitkeis than fiom 
stones Hu young tno 
piodiut Slit ktrsioiind tlu ii 
b ISC and the Ar ibs t ikt 
tluv sue keis horn tlu lust 
tnts and use them tostnt 
new tret s and plintitions 
Ihty never plant tlilt 
stones, for mvaniblv the 
stones product fiuit lx n 
ing tnts and mtre polk n 
bt anng trees in about t qiial 
proiX)ituMia By t a k 1 n g 
suekers from the best Iruil 
bearing palms the Arib*- 
aic able to avoid mowing a 
Urge number ot usekss 
plants 

(ri owing dates is somt 
thing like growing apples 
in Lngland I he gardenci 
doe ‘ not plant pips m unit i 
to get a tree producing tlu 
apples he wants. He take s 
a bud from a suitable appk 
tree and grafts it on an 
othtr tret fiom which tlu 
branches have been tut 
away This tree is calkd 
the stock and the buil 
grows till the stexk has 
develojxd into a tree likt 
that fiom which the bud 
Mun was taken 
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WONDERS OF ANIMAL AND PLANT LIFE 


Just as apple pips do not pioducc 
trees yielding the same exiellent 
fruit as their parent, so rhite stories do 
not always ^row into tiees yu Idnij^ the 
excellent fruit of their paient tries 
The Arabs discovered this lait lon|» 
ago, although they did not know the 
reason for it 

The Americans now determined to 
grow elite palms from suckers bikeii 
ironi the best fi iiit be .11 ing tiees; 
but this, of foiiise, was a much more 
ditfic lilt busiric >s than giowing trees 
from seed Anyone can ged a d.itc 


The (rovenimcnt of the United 
States now sent an export to Noith 
Africa to study date cultivation there, 
and to bung back with him suckers 
from good trees, and at the iK^giniung 
of the piosent century success was 
obtained The suckcis wcie secured 
at Jiiskra, in Algol la, where the 
finest dates in the world grow, and 
where there are something like h<ilf a 
million date palm trees growing J'.very 
tree yields between a hundred .ind two 
hundred pounds of fruit a year 

The American exix'rt learnt, .itnong 


will not thrive where there is ram 
and damp in the atmosphere 

WhcTe date palms grow wild there 
are as many trees yielding pollcn- 
beaiing flowers as there are fniit- 
bearers , but, of course, in countnes 
like North A Inca, Arabia and Persia 
water IS «i ]>ri Clous material and must 
not be wasted there is so little of it. 
'Jo allow so many pollen-bearing trc'cs 
to tlinv^e and use up the water w'ould be 
wasteful, and the Arab c iilti vators tliere- 
forc allow only one pollen-bearing palm 
for every hundied iruit-beanng palms 



WONDERS OF ANIMAL AND PLANT LIFE 


right time, did not receive the ])ollen 
from the m«de flowers 

The ihitiirdl in which the wild 
d.ite palm is leitiUsed is by the wind 
blowing the jxillen fiom the male 
pulU n btiiiing flowers of one tree on 
to the female flowers of another, and 
it H to ensure as many as possibU 
of the f< male floweis being fei tihseil 
that so ni.iny pollen leaiing trees are 
product d . far moie, indeed, than arc 
leally iietess.iry Nature is ver> 
prodigal in such matters She always 
jiroflutes a vast deal more than is 
requiitd, in order to be sure tliat her 
puniosc is ( allied out 

The pco])le of North Afnca, however, 
manv centuries ago, discovered that 
It was a waste to have an unn(<(‘ssary 
nurnbti of pollen-bearing date ]>ahns 
o<<iip>iiig the giound, and so thfv 
found a w.i^ of aitihcialh 
tcitihsing the female flowi IS 
li\ avoiding waste and no ] 
long* r leaving the fc^rtilisa- 
tion to chance, tluy wen i 
able to do with fai fewer 
pollen btaiing trees 

J lu Ai lbs I ut branchc*s j 
witii i)ollcn-lM*aring floweis I 
from the male trees and, 
climbing iij) the fruit 
Inaiing p driis tud these 
hr inches among the female 
bio soiiis Ihei), as the 
tnisswiv**! Ill tlu wind, 
th( ]>oIlcn fill into the 
ilustcis of flint bearing 
flowi IS, and, as a k '» ult, 
till s( w< n iiitilisfd aiicl 
a liiK (I op of tub dates 
n 

Artlflclal Fertilisation 

I \]niii Ml i b 1 o u g h t 
uldiil skill and nciw tli( 

Ai lb instiad of t\iiig 
bi nil lies of pollen bearing 
floweis to tlu ticH, tiikes a 
twi, of ])olieii flowers with 
him .ind o])i ning the shiath 
ol iiuit tlowirs slips in the 
bunch ol ])ollen flowers and 
tus It stciiiilv in position 
Then, as the tiee is blown 
in the bit'cv^., the pollen 
is shaken out and (arritcl Date palm 
to (vuy female flowci in protec 

the clnstir In this wav 

a splendid crop of dates is 
priH urtd year after yt ar 

1 he Anuricans, leaining this method 
of feitilisation, followed the example 
of the Aiabs, and now they, too, are 
able to obtain excellent crops of 

luscious elatis 

How important this artificial fc'r- 
tihsation of the date palm is has been 
proved more than once A remaikablc 
instance occurred m the year 1800 
when the date tiecs in the neighbour- 
hood of Cairo did not yield a ciop of 
fruit 

The explanation was that the French 
and Tmkish troops, had boon fighting 
all over the country in the spring, and 
field labour of every kind was sus- 
pended, including the fertilisation of 


the date palms The female trees put 
loith their buncht^s of floweis in the 
usual way, but not one ripened into 
c'dible fruit The wind had sc attend 
the ]>olkn of tlu male tiet*s ill ov< i the 
couiitr}, but there had not been suffi 
(lent to le.icli tlu gums m the female 
flovNcis, and thus ciisiiio fiuit foiming 

In J*eisii during a civil wir one suit 
(liop])id down th<‘ male date tioes of 
a whole piovinte whu h tlu\ had in 
vadtd in onh r tliat the fi itilisation of 
tile femil(‘ tnes might be stoppeul and 
food su])J)1ks tut off 

Saving the Pollen 

The poopli of lilt pi ov mil however, 
antuip.iting such action, had vir> 
carefully gathered a quantity of pollen, 
which they kept 111 closed vissels, aiul 
they wore thus able despite the at tion 



Date palms m California with male pollen branches tied on the trees 
and protected from the wind by canvas bags The pollen falls on the 
ten^e flowers, fertilising them and pioducing big bunches of dates 


of the enemy, to iiiqircgiuite their trees 
and produce a ciop of fruit loi har- 
vesting when the enemy had pas edon 

\ri Italian iKx*t of the iiftecMith 
century tells us of a female elate free 
whu h h«id stood lonely and barren m ar 
Otianto, until one stason a favouring 
wind wafte-d towards it the pollen of a 
male tier that grew sixty mile -» aw ly 

The Great Importance of the Date 

The enoiinous importance of the 
date in Eastern coimtiics, and the 
high esteem in which it was held, is 
clearly shown by refen nces to it m 
the Bible Where v(T the jialm is men- 
tioned It IS the date palm that is 
referred to We are told that " the 


righteous shall flounsli like the palm 
tn*i that jutlgt's dispensed justice 
niieb r palm trees, that the palm was 
the symbol of victory and that 

in a war, to eaptuie a citv of pilm 
fie<‘s was regardicl 4IS a gnat success 
IMohammed, too uses the palm ^is a 
svnibol of vini ration .inel conipaies 
tfic virtuous and generous man with 
the daft palm dteliring that ‘he 
st.inds enet bi fore In 1 Joid and m 
iveiv ait ion lu follows the imjuilse 
i< reived from above “ 

Wo can <|uit< uriiUrstand all this 
honour being demo to a tre*c which 
rears its stem and espuids its liioad 
anel beautiful shade whin nothing else 
will grow, to sheltir man fiomlhe buin- 
ing rays of tlu Sun .ind f o giv e him food 
The date p.ilm is a verv slow- 
gtowing tieo, anel tviii m a gixxl soil 
and a conge nial c limate old 
lieu s do not g im moic than 
a foot III lu ight 111 five years 
It IS said tliat some of tlu 
trex's sixty feet high are two 
or thice hinidnd years old 
I he cultivation of tlie 
dati tiie IS n«iturallv an 
obpit of great importance 
m Eastern countiies ^inel 
in seimi p-irts of Noith 
Afiu a *111(1 ill the valleys of 
tlu Ihjti/ it IS almost the 
sole subj et of agiienltuu 

A Pftim Tree for a Wife 

Diti tins jhiss Irom one* 
pc I son to mot her m the 
lourseof tnule fire haiuieul 
clown from l*ithii to son, 
anel aic sold in clumps or 
in single tiees Olteui the 
[>fKe pud for a wilt to her 
fat he i consists ol one 01 
iiie)ic date tiec's 

Hu liuit of the date p.ilm 
IS not tlu only piodiut of 
this tree whieh coiiu's to 
iMiiopc A luge business 
IS done m tx)>i)itmg palm 
leaves ioi use* in leligious 
proeessioiis, both of ( liiisl- 
laiis and of |ews We le- 
me mbei how that when 
Jesus rode* into je*rusalem 
1 the trees cm what we now call l\ilm 
alls on the Simd.iv, the piople ' took 
; of dates brane lu s of p.ilin trees and 
went forth to nu'ct him,” 
sjucMding the biaiic hi s iri the loadw ly 
The donesoi kerne Is which .irc as hard 
as horn aie e arv cd into beads and strung 
togi the r to foim l^aternostcrs for sale 111 
Catholic countrie*s and a eonside*rablc 
industiy of this kind exists in diflerent 
paits of North Africa the stones by 
the way are also used foi anothci pui- 
iH)*- They arc giound up into jiowder 
by means of liand-mills and used for 
food for camels, whieh euit the stones 
tlius picpared with evident lelish 

\\v elate palm is thus vcneiated by 
( hnstians, Jews, and Moslems, and 
it IS mteiesting to remember that on 
the coins ot the Koman Emperois 
Ve’spdsiari and 1 itns, Judea was typified 
by the reqirese'iitation of a palm tree 


WHAT OUR COMMON FOODS ARE MADE OF 



The things we eat vary a great deal in food value. Some popular foods contain so little nutriment that they are not worth eating at 
all. We need, in order that we may sustain a healthy life, certain substances, and these we obtain from certain foods we eat. Protein, 
which supplies U3 with nitrogen and builds up our body, can only be manufactured by living plants and animals, and we find it in all 
sorts of ioods, though in varying quantities. White of egg and the casein in milk and cheese are familiar forms of protein.^ Then we 
need carbohydrates and fats to give us energy. These are really fuels, and are burnt up in our bodies just as coal is burnt in a steam 
engine. Starch and sugar are two forms of carbohjrdrates. We also need water, and a certain amount of mineral matter. In this 
page we see the proportion of these various substances in milk, bread, mutton, fresh herring, bacon, eggs, bloater, golden syrup, honey, 
beef and cheese. The nutritional and health-giving value of foods is also governed by their vitamin content, as explained in page 71 1. 
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WHY A DOG PANTS & PUTS OUT ITS TONGUE 



We must have noticed that when a dog is very hot, as, for example, on a warm summer day, it lies down, opens its mouth and pants. 
Why does it do this ? We do not pant in hot weather. Well, if a body is to remain healthy it must go neither above nor below a 
certain temperature. Now, in hot weather we are able to keep our bodies cool by perspiration, that is, we give off moisture from glands 
all over our bodies, then, as this moisture evaporates, it leaves our skins cool. But a dog has sweat glands only on the skin of its footpads, 
and so it is unable to keep cool by perspiring as we do. It therefore opens its mouth and pants or breathes quickly, in order to get rid of 
as much moisture as possible by its lungs. That cools it in the same way as perspiring cools us. In ourselves the sweat glands are 
most numerous in the palms of ’the hands, the soles of the feet, the forehead and the sides of the nose. That is why when we get hot 
our hands and feet very moist and beads perspiration stand out on our foreheads and noses. Sweat glands are absent from the Ups 
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HOW A MOTH FERTILISES A FLOWER 



The field bindweed is fertilised by the convolvulus hawk moth, as shown here At the base of the flower s truinpet there is 
the moth, desiring this nectar, putv its long tongue down as far as it can In doing so its he^ comes in conUct with the ^tnws or 
male part of the flower, and the pollen is rubbed off on to the moth’s head The moth then flies off to another convo ® “ 

It puts Its head in to reach the nectar the pollen on its head is nibbed off on to the stigma or female part of the flower and the muit 
IS that the ovary containing the seed bud is fertilised, and seed is produced Later the seed case bursts and the seeds are thrown out 






THE ROMANCE OF THE STETHOSCOPE 

If you have been examined by a doctor, you have probably noticed that he took out a little instrument con- 
sisting of rubber tubes and ear-pieces, with a little flat piece which he placed against different parts of your body, 
and carefully listened. The instrument was called a stethoscope, and he was listening to sec how your heart was 
beating, or whether your lungs were working properly. This instrument is of very great importance, and 
all doctors carry one. T he story of how it was invented and how it is used is told in these pages 


W F should lurdly cx]»ect to find 
anything romantic about a 
scidiiifii instrument with a 
foi bidding name like stethoscope Fho 
word comes Irom two Greek words, 
sUthos mi ming the breast and skopos 
mi ailing a wattlur and stethoscopi 
1 not at idl a bad naiiu for the 
instiumcnt fni it dots inablt tlu 
dcKtoi 1o gam knowledge of what is 
going on insult oiii body almost as 
though he wtrt tlu re watthing 

III tilt St days no doctor would think 
of gtuug abt)ul without Ins stetho 
St opt il IS an (ssLUtial part of his 
t<|iiipni<nt and il vou hivt tvtr liad 
a bid < old fir tioiiblt with \oiu t lit si 
oi hf lit iiul Iht flo( lor h is bt tn I lilt <1 
in h( his (trl only platttl his sit Iho 
stoiM ig iinst some p.irt of vour body 
nul Iht Ti hstt nt tl 


Yet although the instrument is so 
important and is used so imich i1 wis 
mvtiiitd only as rtceiitly as 1^14 In 
that year a famous Frentli dottoi 
namtd Rem' T. it tint t was w.ilking 
nc ai the Nttkti Hospital in Pans 
wlmli was iiill of su k «ind wounded 
solditrs of Napolt on’s Aimy Litnm^c 
always workctl haid to ht Ip th< se men 
many of whfun wt n d\ing of tuber 
t iilosis 

As ht walked luai tht hospital he 
noticed a numbii of < hihlreii playing 
at see saw Ht watthtd them and saw 
that thtv sttipptsl mtiving tlu phink 
up and d<»wn J hen one of tlu in plat eti 
his ( ir against the beam at one end 
while a boy it tht otlu 1 cud sciatthesl 
1h< wood W hat eoiihl tlu y bf doing ^ 
T itnmt was git ally mteiestt I He 
in ith inf|uitits uid loiind that the boy 


with his ear on the wood at one end 
could distinctly hear the scratches 
made by the boy at the otlu'r t nd 
although these wete not at all aiuhblt^ 
to anybody standing close by 'I he 
childiin had mule up a eode .ind weit 
sending nussagts to oiu ^iiioUur the 
sounds b( mg transmitted through the 
tiinbei inst( ul of thiough tht air 

1 his gave I linnet a great idt a Whv 
should ht not use a wooeh n tube or 
evhndit loi lisUnmg to the sounds 
prixlm til m the interior of thi elu st by 
the utioii of the luait 01 lungs 

Hi earned out his idea and had a 
woodi n tube inaclt It was the fust 
ste'thosi ope the world had t vi r seen 
Iwuniitt iisisl it anil listetu d to the' 
sounds insult tlie hoilu s ot his p itii nts 
but 111 those ( arly tiavs littli was known 
about what tht different sountls me ml 



In the left-hand picture we see the birth of the stethoscope, which the doctor uses when he sounds our lungs The instrument was 
invented by the French doctor, Laennec, who noticed two boys sending messages through a see-saw While one listened at one end 
his compamon scratched on the plank at the other end. This gave the idea for the stethoscope which doctors now use so much In 
the right-hand picture we see little Leopold Auenbrugger watching his father, an innkeeper, tapping the wooden casks to see how 
much wine they contained. When Leopold grew up and became a doctor he tapped on people’s bodies to learn their internal condition, 
and this is still done by doctors when they examine us to find out if fluid has formed on our chests 
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LISTENING TO THE LUNGS WITH A STETHOSCOPE 



When a doctor wants to know the condition of a person’s lungs or heart, he places one end of an instrument) called a stethoscope, against 
the body and listens by means of ear-pieces. This instrument, by shutting off outside noises so that any sound made by the lungs or 
other organs in the body can be heard distinctly, enables the doctor to learn a great deal about the state of health of a patient. The 
stethoscope is a very important instrument, and there is a statue of its inventor, Dr. Rend Laennec, standing in the Market Place of 
Quimper, his birthplace in Brittany. How a stethoscope amplifies sounds inside the body is illustrated in the opposite page. 
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MARVELS OF CHEMISTRY AND PHYSICS 


Laennec, however, made very care- 
lul notes, and then, when any patients 
died, and there was an examination 
of their bodies, he tried to link up the 
sounds he had heard with the con- 
dition of the inside of the i)atient's 
body. A few years later he published 
a book which he called “ On Auscul- 
tation.** This difficult word simply 
means the act of listening, anti is made up 
from a 1-atin word meaning to listen. 

7‘he art of listening 
IS very important in 
11 le examination of 
;i patient when a 
doctor is trying to 
find out what is 
wrong with him. 
rius was recognised 
even before 
Laenncc's time. 

Early in the eight- 
eenth century there 
was an inn-keeper 
Ai (irar. in Austria, 
who had a son 
named Leopold. The 
t)oy u.sed to help his 
lather in the various 
duties of the inn, 
and Im* often noticed 
that his father went 
to the large wooden 
casks in which the 
wine was kept and, 
putting his car 
against the wood, 
slapiR'd the casks. 

Young Leopold 
was interested, and 
•i(K)ii found out that 
his father did this 
in order to discover 
how much wine there 
was in cacti cask. Tt 
was impossible to see 
through the wcK>d, 
i)ut if the ca.sk was 
set oil end, the car 
placed close up to 
the side and the 
cask slapped at 
various places from 
t he top down, it was 
easy to find the level 
t»i the wMne. 

The note was low 
where there wa.s only 
air inside, but w'hen 
the place was reached 
where the wine hap- 
pened to be, the note 
suddenly became 
much more highly 
pitched. 

Years afterwards. 
l,eopold Aiienbrug- 
ger, for that was the boy’s name, be- 
came a fashionable doctor, and official 
physician to the Empress Maria 
'fheresa. Then he suddenly remem- 
bered what he had seen at the inn. 

One day, when the body of a patient 
who had died w£is opened, the chest 


was found to be full of fluid. " If 1 
had only known,” thought Dr. Aiien- 
brugger, ” I might have saved this 
patient’s life.” But he had never 
suspected thei presence of the fluid. 

Was there no way, he a.ske<l himself, 
of making the discovery while the 
patient was alive ? Then the tapping 
of the casks flashed upon his memory. 
He decided to try the same thing w'lth 
his jiatients. He did so, and the plan 


regular methods of examining a 
patient, and probably a good many 
readers have had it practised on tliem. 

It i.s very interesting to think that 
from the observation of two boys came 
these great discoveries in connection 
with Uie examination of the human 
iMxly. Now, in addition to the stetho- 
scope and the tapping, we have a still 
more valuable means of examining the 
inside of a patient’s body. An X-ray 
photograph is taken, 
and by this means 
much can Iw learnt 
that cannot be 
know'll othcrwi.sc 
The use ol tli<‘ 
stetho.scope has been 
greatly developed in 
modern times. Now, 
instead of a simple 
hollow wooden tube, 
the stethosco])e 
consists of a chest - 
piece from which lead 
two rublxir tubes 
with bone or metal 
ear-pieces. 

lixpericncc with 
.such stetho.scopes en- 
ables the doctor, as 
a rule, to discount 
anything that is out- 
side the b(^dy, but 
the danger of over- 
looking faint sounds 
or of confusion from 
sounds produced by 
the rubbing of the 
clothing makes it 
necessary’ to have 
the chest exposed as 
thoroughly as pos- 
sible when examining 
the heart or lungs. 
Twi» sounds can be 
heard from a normal 
heart — ” lub — dup.” 

An ear-trumpet, 
used by deaf [x?f)ple, 
i.s only a form of 
stethoscope, and, of 
course, a megaphone 
or speaking-trumpet 
is of the .same nature. 

'I'he stethoscoiic is 
extensively used in 
testing welded metal. 
Wc all know how' 
wdien a long-distance 
train c*)mes to rest 
at a railway station. 

This picture-diagram shows how the doctor uses a stethoscope to listen to his patient's 
heartbeats. The vibrations from the heart pass through the body and are picked up by “I i 

the diaphragm of the stethoscope (lower circle). The sound is then carried through wheels 

the tube to the ear-piece and is registered on the doctor’s ear-drum (upper circle), with a hammer. ‘He 

df>es this in order 

w'as a splendid .success. He called it 
percu.ssion, which simply means a 
beating or sti iking, and he wrote a 
book to show its value an<l importance. 

Ever .since that time d<K:ti)rs have 
carried out the practice and found it 
exceedingly useful. It is one of the 



to discover if they are sound. 

Welded metal joints used to be tested 
in the same way, but a blow with an 
ordinary hammer loud enough to give 
the required information, is liable to 
injure the weld. Now the stethoscope is 
used and only a gentle tap is given. 


SOME SIMPLE EXPERIMENTS WITH AMMONIA 


I f IS mtfnstinf 4 to i irr\ 

out fxpiinmnts with idnnli li 
tiKil( lulls siK li fis w< *ii( n‘'t(l to 
in th( lionu In souk w ivs this is 
niort' i«is( in itinf tluin whin wr 
(.Iritioi ill t xjx iiiiunts m lh< siliool 
Kitjordtoiv 'Mth i V iiM t\ of i fw mu ils 
that halt Ixtii ^iHiiilly pun hist <1 
foi tfit ])iirp(*st 

In fitlui ])t!t of this hook m in\ 
cxpcniiunts rin (Usdihtfl whuli < .in 
ht iciiruil out with smli vt ry f iniiluir 
siil)'.taiu ( s cis MiK u silt ami sod i 
\noth(i nuilMial whu h is found in 
most hoiius IS ainmonn ot lathci a 
solution of ammonia tot ammonia 
itself IS L ^MS (oloiiihss and \try 
])un^nnt to th< nosi Jt is of (ouisi 
till hi IS of smtllinj^ dts winch wrfu n 
tlK\ «in fn sh mike us jump or start 
if w( t ikt a ^ood sniff ftom tlit hotth 

What Ammonia Really Is 

Ammonia is <i < lu mu al lompound 
made up of mtioRcn ind hvdiopm 
pasis laih moke uk of winch contains 
c»iu atom of nitio^cn and time atoms 
ol h\dro;(n Ammonia ^^as is \cr\ 
soliihk in witii cuid at the ordinan 
t<in]>dituT< and prossuu of the 



An experiment showing that ammonia 
does not act on copper filings till air 
IS admitted to them 


atmos]>lui<_ one volunu of watet will 
absoib .ihout i -joo xolunics of am 
mom 1 

Now luiMiig k irnt i good deal 
ahemt the suhstaiue with which we ite 
going to cIcmI let us pioeccd with 
our e \}H lime ids 

1 irst of all we take a ->11^11 bottle 
and fill i1 with liquid ammonn such 
is 1 ke]>t for household purposes 
The n we diop into it a lew bright eopptt 
turnings or filings that we ean obt im 
at an\ place wIutc nutal is wot keel 
Ilu loc il iicmmongci could j)iobabl\ 
supj>l\ IIS with a little \\ hen putting 
the eopjKr tiinimgs into the bottle ol 
amnioiii i we must be cartful to drop 
them in gciitU so that no air ge ts in 

A Striking Change 

llaMiig pitpiud oui bottle we 
coik it tightly ind then leave it tor 
some hours On re tinning to the 
bottk we find if looks txact1\ as it did 
when We first put the eork in Ihe 
ammonia solution is without eoloui 
anel the topper turnings ate lying at 
the bottom ot the Inittk ime hinged 


Now let us pour out of the bottle 
most ot the* lie)ind leaving emly a little 
,it the bottom ('ork up the bottle 
again and shake if wtdl Almost 
dneetly the liquid be gins to turn blue 
What IS the ciusi of the change ^ 

Well what has happened is this 
The oxvgen of the air wliieh enteied 



A solution ol ammonia appears to boil 
directly heat is applied 


the bottle when w< poured out most of 
the h(|iiid anirnoruti fogelhci with the 
arnmoni i has acted on the topper 
lormmg a new ehemieai compound 
which is known to chemists as am 
moniateel copper liydioviek, and it is 
this winch gives ihe iiepiid its blue 
(ok)ur When tlie bottle was full tei 
the brim of ammonia theie^ was no an 
anel therefore no oxygen to assist in 
the clicmual e hinge 

Bubbles of Gas 

let us cany out anotiui simple 
ex])ciim(nt with amirioma which may 
eause ii-» some surpiise In a gliss 
disk, winch should be made of faiily 
thiek glass so as not to riaek easily 
wluui wt' heat it, we place <i stiong 
solution e)f animemi i so as to h.ive the 
flask filienit halt full Wk hold tlie 
flask ove r the flame oi a spnit lamp or 
snitill gas ring Alnwist imtne duite ly 
tlu htpnel appears to be boiling and 
bubbles rise i apielly, e xae tly as they do 



A piece of ice placed in a tube of ammonia 
gas dissolves the gas and is itself melted 


when water is boilmg The liquid 
IS not leally iKulnig, but owing to the 
ap))h( aticjn of warmth a certain amount 
(it ammonia gas is at oiiee given off 
Ihe water, when warm, will not hold 


so much of the gas m solution as when 
it IS cold Wk‘ can know that ammonia 
gas IS being given otf by putting our 
nose nejir the mouth of the flask or 
bottle we shall smell it 

Let us pe rloiin tlu same experiment 
ligain but this linic we i>ut a peu 
forateel cork m the nexk of the flask, 
with a shoit piece* of glass lube stuck 
through the cork tei act as a lie lively 
tube We* should see tluit this is gas- 
light by putting wax oi giease all 
round where the pipe tomes out of 
the cork 

Collecting the Ammonia 

Diie^ctly we waiin the* flask Iht^ 
bubbles rise again and the ainmoni.i 
gas .is It IS given off passes through the 
cle livery tube intt> an mverteel test- 
tube winch we hold ovei the outlet 
In a fe’w moments the test-tube is 
hilt (I with ammonia gas We hold the 
test-tube u])siek-down, because «im 
monia gas is mue h lighter than air 
.ind the K foie use s 

ll.iving our t(*st-tube full <if the g.i^. 
wc next set it mouth tlownw.iitls m a 
li.isin of watci Almost tine t tly the 
w.itei bt*gms to dissolve the aiiimom i 



Collecting ammonia gas in a test-tube 
and seeing the water rise as the gas 
IS rapidly dissolved 


and although we i aniiol sec it tloing 
this we know that it is hapjx mug 
because the water uses in tlie test- 
tube diiven up by the pressure e)f the' 
dtmosplitre outside on the w iter in 
the basin 

A hiicil expeiimeiit nuay he e allied 
out with ammonia We eolket a test- 
tube of aminema as in the l.ut experi 
inent and then, while the tulx is lull 
eit the gas, place in it a sm.ill piece eif 
ice, closing the memth eif the tube with 
our fingers so that tlie gas may not 
be able to escape 

loe Absorbs Ammonia 

Vciy soon tlie ice will lx* melted, 
and a solution of ammonia formed for 
the tendency of water to absorb .im- 
moni.i gas .applies even when the* water 
IS frozen solid As the outci suitaee 
of the K e absorbs the gas suflicient heat 
IS devele)pe»d to thaw a layei and the 
water so jiroduced absorbs more am- 
nuinia, producing more heat, and so 
the action goes on, till the small piece 
of ice IS completely melted- 
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THE MYSTERIOUS CONE OF LIGHT 


A Iittle-known phenomenon of the sky is that which is calleci by astronomers the Zodiacal Light It 
consists of a very faint cone of light seen at evening after the Sun has gont down, ’^nd in the early moining 
before the Sun has risen, and it is sometimes observed in Lngland Here we read about this strange sight 


T in Ki IS ti stiangt Hglit wIik h W( 
ni ly soinctiint s si < in tin ( vi ning 
oi ( arly niorning Jntlu Tsoithtin 
Ilcmisplurc It IS most often situ in tin. 
i\( ning rltiiing tlu months ot ttliru irv 
<inci\ 1 iKh 'incl in tlu nioining duiiiig 
OitolMt iiul Novcmhtr Intlu evining 
it ii‘' m tlu v\t stun s]^^ and in tlu 
inoining hi foil diwnnitlu t tstirnsl\\ 
It (Oil ists ol i flint coiu of liglit 
its aptx listing vlxuit li ilf w I'v lx tw< < n 
till hon/on iiul tlu /cnitli, uhuh is 
tlu ]>oint OMi out hi ul'. (rinciilK 
it IS Inntir thin tlu Milky W i\ nul 
IS not Miy ofti n ol>‘-(i\( (1 it all \ny 
m>onhf.ht will olist ini it Itisslintinj 
and IS ritlui likt tlu In iin of i \(i\ 
wi il s( iTi hlight t\((j>t tint thi 

hiouiu put n sts on tlu hoiizon and 
llu point is ii]> in the sky 

Whit i]i]K iis to lx thi ipi \ of tlu 
(oiu ho\M n 1 IS not i< illy tlu liinit 
ui tin / nil u d 1 ^ht «is it is i illid 
h)i nun ol SI II nci till ns tint thn is 
( nitiniuit «is I v(iy \vi ik ti ill of light 
to till opp lati sidi ol tlu skv wluri 
it 1 ^ on I io id m < n1 


What istlnssti ingt light •' S( ii ntists 
an not agiccd It nsnl to lx thought 
tint It was a kind ol till to tlu J nth 
snnu thing hki the till of i lonul It 
IS now luluvid hy sonu to In tlu 
nllntion ot light on i iing of ininuti 
paituks tint surround tlu Sun itry 
null h in tlu inu \v i\ is Situins 
ring-» suiToiind tint plaiut 

Otlui istrononuis Ixlim lint it is 
tlu r< lint ion of sunlight on nnssis 
ot hydrogin uid luliiiin gis high u]> 
111 oil! itiiiosplun whiU othiis ag iin 
think It is diu to piitulis ispi llid 
i in till, illy fioni tlu Siinspoks oi m 
otiui wonis it IS III f\ I nsion of llu 
Suns (oioni llu glowtn,. h do tint is 
SI ( n dining in n lips( to uitound tlu 
Sun llu ling tlu OI V IS 1h lic\nl to lx 
tlu mot ptolidilt f\])linition oi llu 
/odiK d light Wlun (lu li^ht is 
in d\ nl by tlu ^pictioiopt it is 
loiind to bi uUiitu il with sunlight 
llu /(Mined light so calko lx 
( nis( foiniiily it w i onh sun «t 
till / dm tlu bill of (onsti 11 itioiis 
tint tlu Sun ippinstopis throiiK,h 


IS most oflin obsitvn! in tlu Jto])i(s 
Jlun It IS Msiblo aftii twiliglit on 
any ik ii moonh ss iMiiing uul lx fori 
twilight on iny i li it nuxinli ss inoining 
uul IS moil vcitud thin whin it is 
obsi t \ I li in northi i n 1 ititiuk s Iiki that 
of i ngl mil It is alw i\s d? iwn out 
111 tlu dirLition of tlu i Iiptii tint is 
tlu Suns i])]>ii(iit mbit in llu sky 
(oniuLtni with tlu /ixli ii il light 
in sonu wav though t ii k ^s distinct 
js wh il IS known as tlu ( u gi. nsi hi in 
Ol (oiuitii glow C/i I nisi lu in i-i niadi 
up of two (uiinan words nu miiig 
op]x)sit( uul shiiimg and it is i faint 
luminous piUh iii llu sky on tlu 
ciliptu m i dirtttion opiiosib to tlu 
Sun It cannol be s( i n in |iuu July 
Dntnibii oi |iiiuirv bci iiisi in those 
months tlu Milky W ly obscutis it 
llu counti I glow 1 SI) 1 lint tint no 
(h finiti oiitliiu cm be ditiitid but it 
(o\(is 1 1 irgi 111 I of tlu »-k\ N) 
( xphin iti >n ot it ( m bt givin dthough 
sonu hivi thought tint it is i iiisid 
b\ utkction fiom mnll inctioiu 
p n tu k s 



These pictures show the Zodiacal Light as it is sometimes seen in England though in the pictures the brightness of the light is some- 
what exaggerated It is generally very faint and consists of a cone pointing slantingwise The appearance is something like the beam 
of a very weak searchlight inverted The Editor of this book has seen it at Cambnd<xe The picture on the left shows its appearance, 
and that on the right gives the possible explanation The Zodiacal Light is supposed to be a reflection of sunlight on minute particles 
of matter surroundmg the Sun A line drawn from the apex of the cone through its centre would lead to the Sun below the horizon 




THE MYSTERY RAYS ON THE MOON’S FACE 


O i th( string! I( iturts that 

m s<(n on tht sin face of tin 
Moon bv nil ans of the tek oju 
thi most nnstMious i Ihi series of 
brif^ht stn iks oi riys tliat diviigt 
tioni nnny oi thi bi^ critirs 

fin most notucii^k of tht st rays 
rtath out in (11 diuilions from tlu 
^uattritd lytlio In this 
^itnip more thin i hutuiKd 
slK iks hive btdi (ountccl 
iiid sonu of tluni iiin in a 
(liurt htit thtoii^h ill kinds 
ot iiiMiti ilitu s foi a (listaiut 
of boo iTiik s or mou from 
tlu Cl ltd I hi 1 ^^s oi 
li< iKs running from ( opd 
iiidis thoiif'h not sodistiiKt 
ot lon^ 111 ( \ ( 11 lit t in 
niirnbi r 

J he fact th it tin St stitaks 
in stdi onl\ ladi itnif^ from 
tin tritirs ot tlu Moon 
snj7^(sts tint their oii^jin 
Ills sonu (onneitioii with 
thit of the datds J he 
only astrorionit rs who liivt 
f^iven my exhiustivc tx 
planation of tlu ia\s in 
I lines Nisniylh and fames 
( nptntd who tof^ethd 
xMote a iKKik on Die Moon 
out of tlu best th«it hive 
hi t n published I hi 
photoi^ iphs illiisti itiii^ this 
chaptir are taken liom thi 
botik 

llu futthat tlu blight 
streaks ire in\ an ibl> fenind 
dixtrging from a eritei 
say tlu authors ini])i<s- 
sivol\ iiidieates a close 
lelationship or coinmunitj 
of origin between tlu two 
pluiiomciii they <ue ob* 

\ious]> the result of one and 
the Sfinu eausitive ution 
It IS IK) less ele u that tlu 
It tu iting cause or prime 
igdiey must hi\e Ixtn 
\ ( ry dt t J) se ate el and of 
enormous tlisruptive power 
to have operated over such 
vast are.LS as those tlirough 
which manv of tlu stre iks 
( xtc rid 

An Interesting Experiment. 

With a view of ilhistra 
t ng ex|xrinieiitall> what 
the \ cone e ived to li ive been 
tlu nature of this actuating 
lause tlu astroiiomds took 
\ gl iss globe and hav mg 
tilled it with walci and 
h< nut tu ally sealed it they 
plunged It into a wiimbath 
Ihe result wis that the tn 
closed water expanding at 
a gii ater rati than the glass, 
exerted a disiuptive toree 
on tlu mtciior siirfiu of thi globe tlu 
eonseepidut being that at the point 
of least resistance the glass Wets rent 
by a laigt number of iiaeks diverging 
in every direction from the focus oi 
disruption 

As can be seen from the photogr.ijih 


of the gl iss globe on this ]>ige the 
ri suit IS a stnkmgl> similar couiitcrp iit 
of the diverging sire ek s\ stein pro 
ctidiiip from fveho and other lunar 
Cl dels Ihi photogiaph of the Moon 
showing I>ehf) at the top k ft h iiul 
with his stn iks is cert iiiily i< tnarkabl\ 
like tlu liietund gJ iss lull As tlu 


astionomers sa\ it seems imixissibU to 
usist the coiulusion that the disnip 
tive action which originated the ciacks 
ill the glass ball was similar to that 
which c aijscd the cracks on tlie Moon 
Nasmyth and Carj^enter go on to 
explain that the disruptive force in 


the ease of the Mixui was due to tlu 
expansion of tlie molten substances 
insule during ihe early ages of tlu 
Moon •> history Ihe expansion rent 
the solid Cl list of the Moon and pio 
duced a system of ladiiting fissures 
which a1 once aftoided an outlet for 
the molten matter beneath this 
made its apjieaianec on 
the surface simulbiiuously 
ilon^ the mile I eeuiise oi 
< V ei v crack and u rcspec 
tive of all sutiice 
inequ Lillies or iire^ukiritie s 
riu up flowing lav a spre id 
in both diuctions side wavs 
and so prodiu i d stn aks 
of greale i width than 
the cracks or hsstiies 
themselves 

When the Ice Crackb. 

As an illustration of this 
action the astrononu i s 
reft I to tlu behaviouf of 
watei beneith the ut oi i 
frozen pond When tht ui 
IS fiietund by sonu eon 
ecnliated pressiiri or b> i 
blow Cl uKs radiite from 
the point of pnssuie and 
up through these the w dt i 
immediately issuers, makin,^ 
Its appearanet on the sni 
tiec of the lec along tin 
t ntn e com se of eve ry e rae K 
On n aching the surfiie it 
spi ( ads out on Ixjth suk s 
to a width far excKtliiif^ 
th d of tlu ( tae k dsi 11 

(ertaiiily the txplination 
seems a ])lausihie one, and 
the most likt ly of tliosi 
thtil have be e n give n fot 
tlu strange stn iks Sonu 
have tried to explain them 
by bugge ting tliat they an 
streams of lava whiih h.ivi 
issued from the cralii at 
the centie of the ir divi i 
gtnee and ilowed over thi 
Moon s sin f u e But this 

seems i veiy unlikely ex 
planation, foi lavci would 
not flow m streams ol 
nearly equal width in all 
dnettjons for hundnds ot 
miles up* and down hill 
over mountain and plain 
Another reason for dis 
believing the lava theoi\ is 
that so far <is can be se*tii 
the streaks throw no 
shadows as they would 
eeitainly do if they con 
sisted of piled up lava 
rius theory ot tlie crac k 
mg of the Moon's surface 
through iiitexioi pressure 
IS quite consistent with 
the vapum theory briefly referred to ot 
Page 31 1 Some astronomers think 
that the brightness may be due to 
vapours still rising, while others behevt 
that the brightness is due to vapours 
of the past which have coodensed and 
formed light-coloured depo<9lt8 



A photograph of the full Moon, showing the crater Tycho near the 
top with the mysterious bright streaks radiating in all directions 
This photograph shows the Moon as seen through an astro- 
nomical telescope that is inverted 



A glass globe which was cracked by internal pressure, showing 
bright streaks radiating from a central point in the same way as 
the Moon s streaks radiate from its craters 
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HOW WE MAY RECOGNISE THE CONSTELLATIONS 
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The people in olden times who spent their nights in the open air with the great canopy ot heaven spread overhead* were keen astronomers, 
and it was they who named so many of the constellations, likening them in their fancy to ammals and people and other things with which 
they were familiar On this page we see the principal constellations as they appear to the naked eye in England Here we are shown 
the chief stars looking directly north at nine o clock in the middle of April. The faint, cloudy band which ran be seen on the left 
and which goes across the heavens is, of course, the Milky Way, which, though it appears like a wisp of cloud, is really made up 
of hundreds of millions of glowing suns It can always be recognised on a clear mghc, and it is a wonderful thought as we look at it 
to realise that it is really an incredibly vast universe to which our solar system with the Earth and the other planets belong 
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This picture shows the heavens looking south at nine o clock in the middle of April The constellation of the Great Bear, part of which 
is shown, 18 directly overhead, and near the horizon is the long, straggling constellation of Hydra Of course, we want a clear mght 
when the Moon is new or merely a crescent in order to see the full glory of the starry sky when the Moon is brilliant its light dims 
that of many of the stars, and it is not so easy to recogmse the constellations Of course, just as it is interesting to pick out the 
constellations and know them by name when we see them, it is still more fascinating to watch the heavens regularly through the year 
and note their changing appearance In other parts of this book we see the sky looking north and south at other seasons of the year 
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A HOME-MADE TRANSIT INSTRUMENT 


W r t( 11 the tune hy oiii < l(Kki dn<1 
Wcitcli(‘s cuiclth(s( instriunents 

aie (|uil( ^ucurtite enough foi 
oultii.iiv jMirjioscs Hut fis wt know 
they ottdi >»( t hist oi -^lovi and it is 
fibsoliitt iv ss.iiy, it our clocks and 
WtiUhfs 4 ii( to Ik set iilIiI fioin tinu 
totinu.thit tlu n should he sonic u i> 
of kn<»uiiif^ whit the* n il tiiiv is It is 
Adiononu I > who disc ovc i thi foi us 
M (jiccnwich and othc i ohsciva 
tc»rics the ic aic vcr\ accurate clocks 
hut c\cii these have to he w, it < he'd 
to see th it the V do not t wiotir 
hy the ti act ion ot i siicnid 
How IS the ITIK lllMC 
asc cr t line d ^ V\ » 11 it d 
disc ovc led da> hy dav 
an I ni^ ht hy ni^ht hv 
w ite luni> fhi tiansit of a 
he iveidv hod) aeioss a 
nil ndiaii or irn i^^inarv 
line in the *-kv At niid 
(1 IV the ti insit oi the Sun 
Il toss the inciidian ot 
(iicitiwich 1. ohservod, 
hut even iiioic aecuiate 
tiini i> lound hy w.ite h 
in^r till ti.insit oi a slat 
4 is the stai s aiiival each 
I houis does not varv 
.IS doe s the Sun s 

1 he ti insit in ti uiuent 
usesl hv astionnmeis i'* 

.1 I oiiiplii alcd a])piiatus, 
consist 111^ ot a telescope 
inounti d so .is to he north 
<)iid so u t )i and s w i n ^ 
loiiiid III the tiuc plane 
oi the nicndiui It is 
••uppoited on twc) pillars 
hy me Ills of an axis th.it 
lies exactly c ast and 
we st 

Inside the' telescope 
tube at the e nd is a e lie le 
with tiny lines lunniii^ 

II ro'.s it Some 1 1 ni C's 
the lines are' stie'telu'd 
thicaelsof spidei silk, and 
at other time's tlu'v an 
tinc' lines lulid on a thin 
[date of vciy clear 
with a elia monel point 
I his object IS known as i 
ictieli', a name leuivt'd 
fiom the Latin won! 

*‘rett' 111 calling "a 
ne't ' 

I he* passage of a star o\ei the* line 
of the meridian can ♦hen he' very .leeu 
lately note*d and from the tiansit the 
.istroiioniie il clock oi c hronome'tor at 
the ohserv itoiv is cheeked I he tran 
sit of the Sun IS ohsc'rvc'd in a simil.u 
w.iy 

Of course' wf e mnot without grc.it 
<>kiU and expense make a tiansit instiu 
me*nt sue h as is used at an obse*t v atory, 
hut we cm at veiy httle cost m.ikc a 
simple tr.iiisit instuime nt for ourselves, 
.ind use it toi ohst*r\ing the p.issage 
ol the Sun .uioss the meridian I his 
will give us the exact time within a lew 
dceonds 

( hoose a window facing south which 
has i clcai c>pe n v ii w tiom near the 
horizon almost iif) to the /cnith ot 


point ove‘i hc'.id Now h.ing two plumb 
line's exactly in the mciidian by the 
method dt scribed on page 244 One 
should Ik inside the room and the other 
outside as shown in the picture 

In line with these plumb lines, and 
he twe en tht'm hriiily tix to the window 
c.ismg a strong wooden Ikjx aUiut 18 
me Iks square I hen, by sighting along 
the two plumb hues, draw a pencil 
niaik louiid the outside ot the Ixix to 
iiulieate 111 a rough way the me ndian 
Next ]»e)ii two holes, thie'c qiiaiteis 
of an inch m diameter, on the 
line*, as shown, to act as jK'e])- Vb/ 

--^^uninJune 


Pf Jiv. ' ' ! ?// r:T“^ 

— j // 

.,E9 

,')lumb / \ 

: Imp / .-.Air ■ 


i' 


Jninsit V 
X f/ne // 

V '' 


C-C. 


^ r - 






This simple instrument, which any boy or girl can make, will enable the 
amateur astronomer to find the time of true noon by watching the sun 
cross the mendian 


holes Ihen boie a third he^le in the 
same' plane near the middle of the 
upper face of the Ixix Nail over this 
uppt'r hole a thin strip of tin 01 zinc 
or sIk'c 1 lead, and m.ike in the metal a 
clean jnn hole, which shall he m the 
plane of the two plumb lines 

One (jiher line must be diawn this 
time inside the Ixix on tlie lower f.ice 
Wc make' this exactly in the plane of 
the* ])lumh lines bv sighting pd'^t these 
.'Hill thiough the hoU*s taking a sight 
thiough one hole in order to cheek 
the Imt as seen through the othei 
All IS now ready toi us to ohse 1 ve the 
Sun's transit aeioss the mendun Just 
lx toil* ruKin if wc peep through one 
of the holes wc shall see inside the 
box .in image of the bun not quite 

^16 


a quarter of an inch in diameter on the 
west of the line which we drew 

Now, if we watch wc shall see this 
im.ige of the Sun slowly creep towards 
the transit line The moment it first 
touches the line we look at the time 
by our watch Rather more than a 
minute afterwards the line will bisect 
the image ot the bun We ag.iin note 
the tiiiK* Fheii when the image has 
passed .ind is touching the line on the 
other side we take the time ouce moie 
now take the average of these' 
three limes, and add or 
subtiact what is known 
.IS the eejuation of time 
It is no use to give the 
equation of time hcie, as 
it v.iru's foi different 
years, but wc can find 
it toi ouistlves foi 
any day of the yiar 
under that date in 
the fjont part ol 
Sun "Whitakei's Al-I 
m manack," which we i 
\D 6 C, can see at any libt.ny \ 
Iht* length of till 
d.iy vants .it difhicnt 
time's of the yeai, owing 
to the fact that the bun 
does not alw ivs artive 
it the iiKiulian .it tin 
sinii time but our doe k' 
.md wale lies .11 e* re gu 
lated to run .leeotding to 
an avfi.ige which nukes 
.ill the diys ol the \i 11 
oi ((pill kiuth Some 
times the Sun is aheatl 
of the doe k and some 
timis bdiind it 1 hu 
V iii.ition IS I die cl the 
(*qu ition ol time, and so 
in finding by me .ins ol 
our tiansit msLiunuiit 
the time ot true noon, 
we must add or subtr.Tct 
so many minuUs and 
seconds aceoiding to thc' 
tabic in the* almanack 
Ihe icsull will give* us 
local me .in timo witliin a 
second or two that is, 
wc shall know the' exact 
time for the jdace whciu 
we aic making our ob- 
seivatioii, wlueh will, of 
coiirac, be* difteient from 
Greenwich Time, unless we are actually 
som<*whcre on the me'ndian of Green- 
wich I-ve*rythnig dt'pends upon our 
having fixeel oui plumb lines and 
diawn our lines on the box accurately 
11 we aie far from Cjrieciiwich then, 
of course, wc shall have to m.ikc 
another adjustme*ut, adding or sub- 
tracting so many minutes and seconds 
fo! the ditterence betwee*n Greenwich 
lime and local time In the British 
Isles, however, this adjustment is 
vtiy small 

All this may seem rathei comiilie ated, 
but .inv intelligent boy or girl who is 
interested in the sky and such things 
as the in\steiy of lime, will find the 
cxpeiiment described a very interesting 
one to carry out 



Romance oF British History 


THE LITTLE PRINCES IN THE TOWER 

The story of the little princes who lost their lives in the Tower of London as a result of the treachery of 
Richard Crookback is one of the saddest incidents in English history The only satisfactory thing in the 
whole story is that Richard in the long run gained nothing from his faithlessness and cruelty, for he had no 
sooner won the crown by foul means than he lost both it and his life on the battlefield of Bosworth The 

story of the little princes i^ told in these pages 


A ftfr the death of Henry the bixth 
in the Tower, the Yorkist king 
^ Kdward the bourth remained 
on the thn>Tle in reastmable security 
He had two brothers (reorge, Duke of 
Clarence and Hichaid Duke of CtIou 
cestcr who is often called Crookback 
owing to the fact it is said, that one 
sh( miller was slightly higher than the 
other which gave him a bent appear 
rincc Hi lelt aim also was some 
whit withered 

It 1 vcr\ (hlfniilt to It irn the truth 
about some of these characters m 
earh hi tor\ tor their cricmiu > made 
tlnm out woisc thin tlit> wire iiul 
the II Intnd made them out belter 
Oik dfMri]>1ion <if Richard si>s 
11k It nc\ci was 111 in\ min igicitci 
uriilormif\ ot bods uid mind 
I otii tif till 111 eqni11\ dc 
loinn 1 01 I)<h1> Ik w i but 
low < lool bie k< d I oei k 
sh uidettd pi H looted ind 
g g^ le Me 1 his f K t little 
jiicl I mild hi coTUph sion 
w 11 tliv Ins 1< tt mu horn 
In In til dt\ and witluud 
I lio ( \i( ( w hit h, n othc r 
men iicpissjoiis m him were 
habits ml Ins ciuelty w js 
iK>t up (Ml <Jt e ision but 
n It ii il 

At iny late thcic ^cem 
It ISC) 11 to s u p pose that 
Richard was a \cry uiiplca 
sant pci son and he was 
luthless in icinovmg from 
Ins path all who stt>od in his 
wa\ It was g( iierally 
belie\eci that he was lespcui- 
sible for Heniy the Sivlh's 
di dl), and that he had made 
up his mind that sooner or 
later he would himself mount 
the Lnglish throne 

Henry the Sixth and his son Edward 
were dead Henry Tudor, descended 
from John of Gaunt and the Red Rose 
hen, was living iii retirement in Brit- 
tany. and the only ones who stood in 
Richard s wav after Edward the I ourth 
were his brother, the Duke of ( larcncc 
and his nephews, the two little sons c.1 
the King 

may well supiiosc that in view of 
his after history, Ricliard had some 
thing to do with inciting the King 
against the Duke of ( larenc c At 
any rate, Clarence was ciiarged with 
treason and magic, put in the Tcmer, 
and died mystonously within ten days 
Robody evei knew the cause of his 


death though it was freely staU'd 
that he was clicnvtifxl in a butt of Malm 
sev wine Richard at any latc gets 
the credit of this de.ith 

I hen the King passed away and 
Richard at once set to work to seize 
power for himself «ind to pi\c the way 
to the thione The little TTmce ol 
Wal<‘s w IS it Ludlow C astlc at the time 
with his uric Ic I ul Rivers theOueens 
brother and his tutor and wi gel an 
interesting picluic of hi*, duly life 
He was roused early m Uk niotnmg 
111(1 until h wis clicsscd no one w is 
ijlowid to tnici his room except I ul 
Ki\(is hi ( ti uiiIm ilam, and Ills nni Ic 
1 >1 1 lom I \\ o(k1vi11c who w I also Ins 
( h ipl im Ihcn attended b\ tlu ^e 
p(opU he enteied the giilcty ]»w of 


the private chapel and heard Ma>s, and 
if the da\ hapjiened to be a 1 estival of 
the ( hurch, listened to a seimori from 
one c'f the two oi thre^ bishops m his 
household Next he ate a light break- 
fast, and then did two hours close 
study 

It was now half past ten, and the 
little Pi met Intel dinner the clishe> 
being cariiccl in by seixants in livery 
No one but his uncle was allowed to 
sit at table with him unless it w is some 
one wliom he partuulaily desired 
VVhik he had dinner stor es were rc'ad 
aloud to him “such as it behoveth a 
young linnet to understand, of virtue, 
honour and knowledge and ot wor 
shipful decxls and of nothing that shall 


iiKjve him to vice ' Ihen aRet diiinei 
there were two hours more of schcxil 
and 111 '.true tion and prutice in various 
exeiiisc'^ He attended 1 vensong, 
and the day closed with such honest 
disports as weic devised expuessly for 
his iccrcMtioii \t miK o clock the 
cult till was drawn and he went tci 
slec p 

No doiibl Uk stone *. wcie viiy suit 
abh for the Prince s mule w is the 
s line i ul Rivers who had tr nisi did 
the Dutis iikI Sivings of llie IMnl ) 
opluis wliuh ( avion printed the Iirst 
printed bo(»k t( lx pi xliKid m I ug 
laud 

\ o Ml i I dw ird flu 1 oiii til w i 
dc id Ins widowid (|iKcn Ih/ibcih 
Woodvtili wiotc itoiKi to Ik I biotlic I 
telling him to Inm,^ u]) tlw 
\omig Piiiu ( \s ho w is now 
I dw nd the I dth to 1 oiidon 
is oon IS possibh 1 dxiiig 
c lit to k V V i '•trong b ind 
oi Welsh vviriioit to guild 
Inm 

Now til* Out CM had miny 
(iKiuus cliuf among tin in 
being R K hat d Duke ol 
CdoiK estci ind lord Mist 
ings the late King s t h im 
bci i iin Rk h lid howc v c i 
pretended to lx i tiicnd not 
only of the (}iu( n but of the 
little prince incl Ik pro 
claimocJ 1 clw ud the 1 iftJi is 
king in York, where he was 
all powerful 

But Hastings, while billy 
cleteriiuncxl that the little 
I cl ward should leign, was 
ccpially dctcTininecl that all 
power should be taken from 
the Queen and her f unily 
He was therefoie very 
anxioiii that the Welsh foict whit h she 
had ordcied her brother to githcT and 
bring to London, should not come with 
the young King He tauntingly de 
manded who this army was to tignt 
Surely not those who had supported 
the throne of York with their best 
bl(X)d > Surely not the King s gal lari 
mu u the Duke of Gloucester who had 
proclaimed the new King so diititiilly 
at Yoik? Ihon, Hastings aclded, the 
valiant Welshmen must have been 
calk'd out to support the Queens 
kirulrc'd m povvci 

The Onceii Mother fell uicluud to 
counteimand the order foi a Welsh 
army to come to 1 ondon ind whe n she 
rec cived a very ccmiteou-. k tU i troni the 



“Traitor, 1 arrest thee,“ said Gloucester ‘And I will not dine 
till 1 see thy head off’ 
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Duke ot Glcmcester, expressing Joyalty 
lo Eclward the aiul prokjimd 

respect lo herself, she linally muck; up 
her miiul and l(»ld lier brothei to bring 
the young King with no other guards 
than the lords and gentlenieii who com- 
posed his court at Ludlow. 

Directly this was known, news ol it 
was sent by the Duke of Buckingham 
to the Duke of (iloucester at York, and 
that prince was urgecl to march at 
(>nce with two thousand men to meet 
Ifuckiugham at Nortliampton, who 
would arrive tluue with one thousand 
armed iollowcrs With 
these, (ieclarefl the 
Duke of (iloucester, 
they would b<* able to 
secuie mastery of the 
kingdom. Richard 
Lrookback did as lie 
was advised, and on 
the day that he and 
his friend joined forces 
at North a in p 1 o n, 

ICdwai'd the hdth and 
his jrarty reached 
Stony Slrathird twelve 
miles away 

Utter Deception 

When Lord Rivers 
heard that armed 
sejuadrons had been 
se(‘n on the Northern 
r o a d a n d t h a t 
(doncester and Buck- 
ing ham had arrived 
with a lorniidable 
array, he d<*cided to 
leave- his little nephew, 
the King, at Stony 
Stratforil, and go to 
N o r t h a m p t o n to 
investigate It seems 
a mad thing to have 
dtuic, but a])parently 
he had no serums sus- 
jricion of the Duke of 
(rloiices ter’s inten- 
tions. When he arrived Gloucester 
greeted him heartily, saying, “Wel- 
come, good cousin out of Wales,” and 
added some pleasant words about the 
haj^piiiess he felt at the peace and 
goodwill which now pervaded the 
country and the people generally. 

Rivers was utterly deceived, and 
when he was invited to supper with 
(Iloucester lie went quite readily 
tilouct'ster made himself very atfablc 
and drank the health of Ixird Rivers. 
I.ord Rivers sliqit at an inn between 
two other inns, one of which was occu- 
}>icd by the Duke of Gloucester and 
the other by Ifiickirigham. 

As soon as he was asleej^ the two 
dukes obtained the keys of his inn, 
locked the g.iles and, ap])ointing sen- 
tinels, forbade anyone to enter or leave. 
Then they sent out armed parties to 
(K'cupy the high road from Northamp- 
ton to Stony Stratford, afterw'ards 
setting out themselves, when they 
were met by I^ord Hastings. Going to 
the young king who was aluiut to start 
for I-oiidon with his attendants, tfie 
treacherous dukes alighted, knelt before 


him. and greeted him with professions 
of loyal veneration, adding that tliey 
had hastened to meet him on his 
journey so that they might attend him 
and do dutiful service by the way. 
'rhen, rising from liis knees, Bucking- 
ham gave the order in a loud voice. 
“ Gentlemen and yeomen, keep your 
places and march forward ” 

I'lic royal procession started once 
more for London, but scarcely was it 
outside the town of Stony Stratford 
when the dukes of (floueester and 
Buckingham began to pick quarrels 


with the King’s friends. They accused 
the King's half-brother, Lord Richard 
Gray, of conspiring with Lord Rivers 
to rule the King and realm, and at once 
arrested him, together with Sir Richard 
Haut, the (Queen’s brother-in-law, and 
Sir 'fhomas Vaughan, the King's 
guardian. The party was ordered back 
to Nortluimpton, the King weeping 
and pleading for his half-brother. 

An Ugly Awakening 

Meanwhile, at. Northampton, the 
servants of Lord Rivers when they 
began stirring in the morning, found 
that the inn was locked and all those 
within prisoners closely guarded. They 
woke their master and told him, but 
so completely deceived was he that he 
tliought it was merely a joke or a 
mistake. By the time he was dressed, 
however, Gloucester and Buckingham 
had returned, and when Rivers coming 
into their presence exclaimed merrily, 
” Brother, is this how you serve me ? ” 
he was met by stem looks and the 
words from Buckingham, “ I arrest 
thee, traitor, for thy badness.” 


“ Arrest ! ” said Rivers in amaze- 
ment ” Why, where is your com- 
mission ? ” 

In a moment Buckingham drew his 
sword, and all his party did tlie same. 
Rivers saw that opposition was useless, 
and he was forthwith put under a 
guard Then the consjiirators a|)- 
pointed new attendants for the King, 
and proclaimed in the streets of 
Northampton that Richard, Duke of 
Gloucester, was appointed /..ord Pro- 
tector of his Majesty’s person and 
realm It was a tragic experience for 
the boy king. All the 
friends and relations 
whom he loved had 
been made prisoners, 
and though there was 
a pretence of respect- 
ing his Majesty it was 
clear that he, too, was 
under restraint. 

Lairds Rivers ai id 
(iray wen; .sent oft to 
Gloiice.ster's s t r o n g - 
hold in Yorkshire, and 
the other prisoners 
were also ]Haccd in 
di Heron t gaols in the 
north. No time was 
lost in executing Lord 
Rivers, Lord Gray, 
and the other friiiiids 
of the Queen who had 
been arre.sted 

Seeking Sanctuary 

Somebody must have 
written swiftly to tell 
the (^ueen what hatl 
happened, for that 
very evening she heard 
the news at Westmin- 
ster Palace. How she 
must have wished she 
had never bcx*n so fool- 
ish as to countermand 
her order for a Welsh 
armed force to be 
brought lo London Realising her 
danger, she at once took sanctuary in 
the abbot's residence at Westminster 
Abbey, taking with her her five young 
daughters and the King's little brother 
Richard, Duke of York, a child of nine, 
four years younger than the King* She 
did not fear tlie dukes of Gloucester 
and Buckingham so "much as the Lord 
Chamberlain Hastings, who had always 
been her bitter enemy. 

The Archbishop of York, a great and 
good man, took her a message from 
Hastings declaring that he was the 
devoted Iricnd of her husband's chil- 
dren ; cuid the prelate vouched for this, 
but the Queen could not believe it. 
” Ah, woe worth him ! ” she exclaimed 
assionalely. “He thinks of naught 
ut to destroy me and my kindred.” 

The Archbishop tried to comfort her, 
telling her that so long as she kept her 
second son in sanctuary Edward the 
Fifth would l)e .safe, for if anything 
happened to the young king he would, 
himself, the next day come and crown 
young Richard of York ^Cing of Eng- 
land in Westminster Abbey. Of course. 



The little Duke of York being taken from his mother in Westminster Abbey to 
join his young brother, King Edward V., in the Tower of London. From the 
painting by N. Gosse 
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Hastings was determined to deprive 
the Queen and her bi others of all 
power 

Mfcinwhile, the royal procession 
n at bed 1 onclon We are told that the 
J()\.dtv of the Duke of (doiit ester 
eddied all beholders, for lie rodt bare 
headed bclort the King, bowing, tap 
111 hand, and with the other liand 
pointing him out, exclaiming fioni time 
to timt in a loud voice to the iiowds, 

Tkhold your piiiite and sovcieign ” 

Ihen the Pnvy Coiimil was sum 
nioned. and Cdoiicester complaint d 
l)itteil\ ol the Queen’s ])crvcrsit\ in 
ketping little Richard with her in 
santtiiai> 1 he King was taken in 
state' to tht Tower of London where 
he hvtcl in the Royal Apartments, and 
he was treated with all tin outward 
homage of a soveieign A date was 
lived foi his coronation, .ind vet all 
this Wiis nitre outwaid foim while* 


to,” he snapped out, ” that tom pass 
the destruction of me, ncai as 1 am in 
blood to the King and Piotectoi of 
Ins le.ilm and roval poison ^ * 

The lords sal silent and astonished 
The\ hvid not tin leinotest idea what 
he meant At last lord Hastings 
replied I he\ are woithy of hc'inous 
pniiishmeiit who»oe\ei the\ be 

An Amazing Scene In Council 

Then (doiitc-rtc*! siuirled out ” Ve 
shall all set how that souetess 
I h/abedh \\(»od\illc and that othci 
witch her lonledciatc Shore s wife, 
ha\e bv tluii witthtialt, wasted my 
body ’ Ihcieiipon he* pulled up his 
sleeve t(» the tlliow and showed Ins 
left anil witheied Of course c*very 
one knew that trom biith lie had hid a 
withcnd aim but no one now dated 
to sav so 

fane Shoit letciied to as the 


” What it by thine own piactic.es, 
William, 1 be brought to destitution 
And that I will make good on tliy 
bodv traitoi • 

1 heieupon he thumped on the tabic, 
evidently a preconceited signal, and at 
once thc*ie ruslied into the Council 
C h.imbcM aimed men liaitoi 1 
aiie^t thee ’ said (tloucestoi 

What me, my loid ? exclaimed 
the astonished Hastings 

'■ Yes thee, traitor,’ rc*phfd (Floiices- 
tc*r, and by St Paul 1 will not dine 
till 1 "t( thy head off ’ 

1 he iinfoi innate chamhctlain was 
rushed out ot the loom, made to place 
Ins head on a filled trc*( 1 \ mg on the 
grejund outside* and at oiue Ins head 
wa-. struck off the mm at arms ex- 
claiming ji'stinglv thit m\ land FVo 
tec tor was anvious foi his dimui 

Ihmgs wcie now coming i ipully to 
a head Uuhud dc*tc‘i mined to get 


])lans welt l.iid for 
(rienu t stcr to sci/e the 
mown He was vciy 
anvious to c.iny with 
him all tlu iTn]H)rtant 
])(oj»K 111 the rt.dm 
pai tic 111 11 1 > 11 istings, 

and in a loiindibout 
wa\ i MCI u I Mc s wen 
m idc <is to whethei 
H.i aing> w oil Id sup 
po I t (done ( stf I Hi 
w IS li o w I \ c 1 torn 
pic tc Iv di V otc d to the 
i HIM ol bdw lid tlu 

h I f t h and whin 
( rlouc ( %ter li mil tins 
he ch c idid on his des 
tiiutioiL Chic d ly a 
C ouiic il was be mg iuld 
at the Lc)wii and tlu 
I) 11 k i of ( tIouc ester 
anixcd in nuiry mood 
a little late 

Sun and Storm 

‘ 1 have played the 
sluggard this morning 
my loids and gentle 
men, he said then 
tuining to the Bishop 
of T ly , he said laugh 
mgly ” My loid bishop, 
you have good straw 
bcincs 111 your garden 
at H(»ll)orii 1 pi ay 
you let U'* have a mess 
ot them ’ 

(jlaclly, my lend, 
replied the bishop 
Would to (jod I had 
some liettei thing to 
pleasuie you,’ and he 
at onie sent off his 



The two little princes imprisoned in the Tower of London From the well- 
known painting in the Louvre by Delaroche 


the little* Duke of Yoik 
into Ins powc I by foic e 
if thc*ie well no othei 
w a V but the \ i c h- 
l>ishop of Canterbiiiy, 
wisliing to avoid such 
an outrage as the 
dragging C)t a refugee 
tiom saiutiiaiy went 
to the (jijcen himself 
to p e r <• II fi d e her to 
release young Kic hard 
He cleclaitrl th.it the 
King n e e dec! his 
bic>tlic*r as a pi lyfc How 
liowcth the 1*10 
tec toi that the King 
(I ot h nec d a play 
t c' 1 1 o w ^ iskc*d I h e 
f}uien ( in none be* 
ioiipd to play with the 
King but only Ins 
biothei who hath no 
wish to play becau*-e of 

SIC kiiiss 

The Queen Gives Way 

lM)t two days the 
aigurncMils went on, 
and tlien the Queen 
gave wav I ac h of 
the childic n be safe 
while they be asiindei, 
iiotwithstaiuling 1 hero 
deliver him, and his 
hiother the King’s hie 
with him, and of ye 1 
shall ie(]uire tliim be 
lore (/od and man. 
I aithfiil 3 e la*. 1 wot 
well, and power ye 
have if ye list to keep 
both safe Hut if ye 
think 1 le.ir too mudi. 


servant to Kly House in Holborn for 
the strawberries 

Fv^eiybody was feeling very jolly 
and (iloiicester went out of the C ouru li 
Chandler for a short tune When he 
returned his manner was cjuite diflerent 
He knitted Ins brows, gnawed his uiidei 
lip, and scowled till everybody became 
aianned 

” What are they woithy to be done 


Queens i onfecler ite, was the jiaiticu- 
lai trienil of H stings and he was non- 
plussed at the aimsatioii, but he 
managed to stammer out Ccitamly 
tliev lx* worlh\ ol heinous punishment 
if they have done this 

” If ’ ” sircMined the Protector 
” Hatest thou me with ifs • I tell thee 
they have done so ' Then raising his 
voice even moic shrilly, he added, 


Ih^w.iic that >e tear too little 

J hen, handing her son over to tlie 
Aiihbishop, she said, ” haicwell my 
cjwn sweet son Cuid send you good 
keeping Ixt me kiss you once inoie 
ere 3011 go, for (loil kimweth when we 
shall evei kiss ag.iin ” It was a 
pathetic scene T he C)ueen wept and 
the little piince also iiied .^s he was 
led away to his brothei 111 the I own 
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An army of 9,000 foot soJdicrs had 
been broiigtit from the North to 
London and without further pretence 
itichard was formally pnKrlaimcd King, 
as Richard the Third. Tlie little 
Kdward in the Tower of London must 
have heard the fanfare of trumpets a.s 
the heralds proclaimed his uncle’s 
usurpation. 

Edwaid the Fourth had died on 
April 9th, 1483, and Richard’s acces- 
.sjiiu is r<ick<jned from June 26111, so 
that the poor little boy king reigned 
only eleven weelcs, the sadde.'it reign of 
any rightful JCngli.sh sovereign. 

Tlie two little princes were living 
i'.losoly watched in the Wakefield 
Tower at tlie 'l ower of London, and 
for a time were well treated, but soon 
the few' persons who 
wai1e(| on tliein were 
sent away, and tlien 
t hey were closely im- 
prisoned and one 
lon^h man, known as 
lUacK Will, alone 
a t t e n d e d t hem, 
tliiiiigli four others 
kept iigt»rous guard 
to s(‘e llieie was no 
escape. 

A Night’s Work 

R i < hard was 
n owned, and then 
then* started a spleri' 
did [nogie^'. 
the 4 oiiiiLrv, 
as the little princes 
liv<^I hi' t(‘It tli.it his 
< i 4 »\vn was inset uie, 
and lie llii'relore 
detemiiTicd lliat tliey 
slioiild he put out of 
tli(‘ w'ay. 

fie w rott^ to Sir 
K4)l)ert Ih.'ikenhnry, 

Lii'nienaiit of the 
lower of Jwondon, 
telling him to deliver 
up the I'ow'er with 
its k(*ys for one night 
ill to the hands of Sir 
J a ni e s 1 ' y r r e 1 1 . 

Selecting five 
foDriwers, mclnding 
two niilians. Miles Forre.st and John 
Dighton, Tyrrell set <irt at once for 
London. 

On arriving at thi^ Tower the 
assas.iin.s lost no tune. Taking Forrest 
and Dighton with him. Sir James 
I'yrrell went to the bedchamber of the 
ihildroii. It was midnight, and they 
were fast asleep. While 'lyrrell waited 
i>inside, (he other niftians went in and 
without ado proceeded to smother the 
Ixiys. 

Sir Thomas More, wlio wrote not 
very many years after the event, lells 
the story : " All others being removed 
from the 1 ‘ower, Miles FoiTi*st .and 
John Dighton, about midnight, eaime 
into t Ill'll' eliamber, and suddenly 
wrapped tliein in> amongst the bed 
elotiu's. kc'eping down by force the 
feather bed and pillows haril ii}>on 
their mouths Within a while tliey 


smothered and stifled them, and their 
breaths failing them gave up to God 
their innocent souls into the joys of 
Heaven, leaving to their tormentors 
their bodies dead in bed. After which 
the wTotches laid them out upon the 
bed and fetched Sir James Tyrrell 
to see them. And when he was 
satisfied of their dcath.s. he caused the 
murderers to bury them at the stair- 
foot metely deep in the ground under 
a great heap of stones.** 

Shakespeare* in his pla.y of King 
Richard the Third, very aptly describes 
this as : 

1'hc most arch deed of piteous massacre, 
That ever yet this land was guilty of. 

News was at once taken to Richard 


and his only criticism was tluat his 
young nephews had not been buried 
by a priest in consecrated ground. He 
onii'red this to be d.)rie. The order 
was carried out by Sir Robert Hraken- 
bury’s chaplain, but he died a day or 
two liiter and the secret of the new 
burial place died with him. This was 
very iinjiortant in years to come, when 
impostors rose up and claimed to be 
the mi.'i'«.ing Duke of York. Great 
.search was made, but the burial place 
could not be found. 

In 1674, however, when an open 
stone st.iircase outside the White 
'row(jr leading up to a chapel wa.s 
being repaired, .some workmen digging 
at the foot found buried in the eartli a 
great chest, ft was opened, and inside 
were the mouldering remains of two 
bovs They were evidently those of 
F-dw,ird the Ihfth and Riciiard, Duke 


of York, and Charles the Second 
ordered the bones to be collected, 
enclosed in a marble urn, and deposited 
in the royal vault at the upper end of 
the north aisle of Henry the Seventh’s 
Chapel in Westminster Abbey, where 
a white marble tablet sacred to their 
memory is fixed to the wall, recording 
their mournful story in a Latin in- 
.scription : 

“ Here lie the relics of Edward the 
Fifth, King of England, and Richard, 
Duke of York, who being found in the 
Tower and there stifled with pillows, 
were privately and meanly buried by 
order of their perfidious uncle Richard 
the Usurper.** 

Richard Crookback gained little 
from his horrible treachery to friend 
and foe alike. No 
one trusted him, and 
he soon came to a 
bad end, l)eing slain 
at the battle of Bos- 
worth Field, when 
fightii ig for his crown . 

The story is told 
ill graphic and dra- 
matic fashion by 
Shakespeare in his 
play " King Richard 
the Third '* Wc .see 
relentless fate over- 
talcing the treacher- 
ous usurper, and on 
the eve of tlie battle 
the spirits of those 
whom ho h.'is slain 
rising up one after 
anotJicr to accuse 
him. 

At the same time 
Henry of Richmond 
in his tent utters that 
magnificent prayer 
which IS one of the 
finest pas.sages in all 
Shakespeare : 

O ! thou, whose captain 
I account myself, 

I.4Jok on my forces with 
a gracious eye ; 

Put in their hands thy 
bruising irons of wrath, 
That thev iiuiy crush 
down with a heavy fall 
The usurping hehucts of 
our adversaries ! 

Make us thy ministers of chastisement. 

That we may praise thee in thy victory ! 

To thee I do commend my watchful soul, 
hre I let fall the windows' of mine eyes : 
Sleeping and waking, O ! defend me still I 

The battle takes place, and Richard, 
eager to join in single combat with his 
hated rival, slays warrior after warrior, 
but never the right man. At last he 
declares : 

I think there be six Richmonds in the field : 
Five have 1 slain to-day instead of him. 

Hut in the end he is slain, and Rich- 
mond lives to become King Henry VII, 
and the play end.s with his prayer : 

O ! now, let Richmond and Elizabeth, 

The true succceders of each royal house, 
by God’s fair ordinance conjoin together } 

And let their heirs— God, if thy will be so,— 
Enrich the time to come with.smt)Oth-fac'd peace, 
With smiling plenty, and fair prosperous days ! 

It was as true of Richard as of the 
little nephew whom he killed that : “So 
hard is height ; so cruel is a crown/*' 



Miles Forrest and John Dighton, about midnight, came into the chamber and 
wrapped the princes up amongst the bed-clothes. From the painting by HUdebrandt 


THE MYSTERY OF THE MUD IN THE STREETS 

Mud is a great nuisance. When the weather is rainy the streets become very muddy and wc cannot walk 
without being splashed. Motor-cars and other vehicles, too, become covered with mud, and a great deal of 
money has to be spent in cleaning these down and removing the mud from the streets. What is it that makes 
the mud ? The answer provides a very interesting story, which is told in these pages 


W HERE floes all the mud in the 
roads and streets of our cities 
come from ? We see the road- 
ways and the pavements on a dry day 
clean and white with little dust lying 
about, and as wc know, the streets are 
cleaned every day, the rubbish being 
swept up and collected. Then it 
begins to rain, and as the water comes 
clown it is not long before the road- 
ways and the pavements are covered 
witli mud. 

What is the explanation of this ? 
What causes the mud ? According to 
the dictioniu*y mud is moist and soft 
oiirlh or earthy matter, but where does 
t he solid matter come from that, mixed 
with the rain, produces the mud wc see 
m the streets ? Some people have the 
uloa that it is the dust worn off the 
surface of the roads and pavements by 
the traffic, and it is true that a certain 
j mount of dust may 
be caused in this 
way, but the amount 
is so small lliat it 
(.annot ixissibly ac- 
( oiiiil for the sudden 
appearance of mud 
almost directly it 
begins to rain. 

Mud looks very un- 
attractive and proves 
a groat nuisance as 
the traffic throws it 
up on our clothes 
or it splashes our 
stockings and 
trousers as we walk, 
but really the mud 
represents wealth 
and it has licen well 
said that the muddy 
streets are paved 
with gold. Nearly 
all the solid matter 
that forms the mud 
falls from the sky, 
and l)efore it comes 
down it must go up. 

Let us remember 
how the rain is 
formed. Mud is really soli 

. if we examine mi 
There is much ©n our car or clc 
acqiioous or water where every spla 
vapour m the air, the suspension by fil 
quantity varying ac- through will be I 
cording to the tern- 


WmtiiiuUniUlfm 


some of this water vapour condenses 
and becomes visible as fog or cloud. 
When it is at the Earth’s surface we 
call it fog ; when it is high up in the 
sky we call it clouds. 

Now, before the water can condense 
into drops it must have something to 
condense round Every drop of mois- 
ture in a cloud or in the fog, and every 
raindrop, has a particle of dust inside, 
and upon this tW. moisture has con- 
dciKsed. When, therefore, the cloud 
becomes .so heavy that it can no longer 
remain suspended in the air but falls 
as rain, cacn raindrop brings down with 
it its little particle of dust or solid 
matter. 

It is these particles, nnx(;d with fUe 
particles lying on the ground, which 
have been worn of! the surface of th.* 
roads and pavements by wdieels and 
horses' hoofs and pedestrians’ feel, 




f Sofi(f matter. 
i ;. from mud 
V. dried on 
' \ car 



Unfiltt'rrii muti ^ 


Mud is really solid matter suspended in water. We can see this as in the first picture 
if we examine mud through a microscope. The fact is also proved when the mud dries 
on our car or clothes, as in the second picture. A patch of solid matter is left 
where every splash fell. We can still further prove that mud is solid matter in 
suspension by filtering some mud through blotting-paper. The water that passes 
through will be fairly clear, and the solid matter will be left behind in the blotting 
paper as shown in the right-hand picture 


perature of the air. 

The warmer the atmosphere the more that provide the solid matter for the 
invisible water vapour it will hold, mud. It has l>een estimated that the 
but as soon as the air becomes cooler amount of mud which falls on London 


alone in the course of a year ainoiint.s 
to sornetliing like 76,000 tons This 
is either wa.shed down our drains or 
has to be .swept .up and lomoved at 
great expense, yet the value of the 
material in this mud is estimated to 
be worth hundreds of thousands of 
pounds. 

How did the particles ot solid matter 
get into the air? Well, they went ii]) 
cus smoke which is made up of frag- 
ments of unburnt fuel. When we see 
the smoke rising from the chimneys on 
houses and factories and disappearing 
in the air wo are really watching the 
mud go up and, later 011 wlieii the rain 
(alls, we can see the mud come down 
( )f cour.se, it is a very ridiculous thing 
to waste wealth in this way. Black 
smoke passing out of a chimney is wealth 
going to wa.ste If we were wi.se we 
should not allow this waste, but should 
burn our coal in such 
a form of stove that 
there could be no 
waste. The waste 
is double, for first of 
all wc lose money 
when the smoke 
escapees from the 
chimney, and we 
have to spend more 
money in getting rid 
of the mud when il 
falls to the earth once 
more. 

A parliamentary 
committee which sal 
some time ago to 
consider means of 
abating smoke in our 
towns and cities re- 
ported that about 
3,000,000 tons of 
valuable materials 
were poured into our 
atmosphere every 
yeiir through the 
chimneys of houses 
and Victories. Five- 
sixths of it went up 
from domestic fire- 

.heXemuTdrie's 

olid matter is left the rcmaii.mg 

is solid matter in s«th wm provided 
water that passes the furnaces of 

ind in the blotting factories, railway 
engines, and offices. 

This unburnt fuel 
is not merely wa.stefiil, it is harmful to 
health. If it is in the atmosphere we must 
breathe it and it is not good to breathe the 
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The mud which we hnd m our streets, and which is such a nuisance is really wealth in the wroni; place Some people think that 
the whole of the solid matter of the mud which we find on our clothes when the moisture has evaporated is due to the pounding; 
into dust of the ground by the action of road tianspoit wheels and the shoes of pedestrians This, however, is not the rase Most 
of the solid mattei of the mud has gone up as smoke from the chimneys of factoiies and houses It really consists of fragments of 
unburnt fuel and so we gel a double waste the waste of fuel whii h passes away unconsumed, and the waste of cleaning our streets 
and garment > and vehicles of this uncunsunied fuel when after being mixed with ram, it has became mud Of course, not all of 

the particles of unburnt fuel belched from the chimneys of grates and furnaces consummg crude coal return to the 
ground as mud A large part of the soot from chimneys, particularly in industrial areas, is responsible for fog In Great Britain, 
the prevailing winds are moisture laden from the Atlantic and in winter they meet coolei currents over the land and mingle with 
the dust and soot floating above cities The fog particles in the atmosphere then become coated with soot, which makes it difficult 
for them to evaporate consequently they gather together and form a blanket shutting out the sun 
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^ watci that tails on the roof of the housi , and save it m a butt for use in washing our hands 
a f unclean for any such purpose Not only would it carry into the 

watei butt a great deal of grime from the roof and pipes, but the lam itself, as it falls, brings down with it countless particles of soot and 
dust gathered from the air It is these particles that have most to do with forming the mud in the streets 
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WONDERS or LAND AND WATER 


materials that arc found in smokt 
Th< n it hangs like a pill over our towns 
and cities and shuts off tnany of th( 
Suns ia>s which bniiK both wr ilth 
and lit ilth Plants suffei as a nsult 
ami wt reilise this when oui town 
gardens do not tioiiiish but wt must 
rtuumbtr that whit is harinful to 
plants is also haimful to hum in 
be mgs 

1 xpi rts who g « VC f\ itk lu t lx foi i 
tlu p irli irncnt iiy tomniittc c di ( I iit tl 
ihit the stdul miUtr going off in 
smoke rtprcbinttd an annual w isle of 
£t>oo<}iyoo Hut tint was mudv the 


(Ost of the solid in it Ur which tst iptd 
In addition owing to tlu wistcful 
method of burning toal th it is ui forte 
todiv miiiy V il liable gases md 
void lie oils ire ilso lost 11 this wisfe 
were to be rtnudiid wi should not 
onlv be iieher is a n ition but we should 
ilso bf h( ilihitr ind our titles ind 
towns would lx clt ui< i Wt should 
hut rainy di>s with \<^^ littk mud 
hing alxmt in the stitt ts 

Ab )ut (o ooo cK>o tons ol toil ire 
burnt b^ tlu tlouu tu hrts of Gn it 
bnt iin tvtiy yt II I ut t 1 tlusi it his 
Ixtn (stinntttl tint fi )ni oiu to two 


thirds of the hi at prtxluting demerits 
lit wasted I he loss thin ion m the 
burning of donu stie toal alont must 
amount to something like /pioooooo 
i \t ir 

1 he mud in our strt t ts ind loatls m ly 
set ill i iiiystti\ but Hurt is re illy no 
m\sttr> ibout it It goes up fioni om 
thimnt>j ind then is w islutl ilown 
wall the r nil 

()t toms tlu mud in (oimtiy lints 
ind fit Id ind ro id', is turn d in i 
dilkunt w i\ lliii tlu Tim mixes 
with th d u Ol otlui t util ind loiiiis 
the mud diieitK on tlu gioiind 


WHERE THE WATER OF THE SPRING COMES FROM 


W HIN we ue in tlu iounti\ wt 
ilway-t likt to find a s])iing 
and to dunk tht tool w lUi 
thit flows from it \])ut fiom its 
todntss the sjinng w iti r stems to 
t isti so iniu h l)dt( 1 th m tlu ordmit\ 
dunking wittr whidi we obt uii fioiii 
tlu I 141 in tlu housi Wh”^ is Hus 
Will lu Ion Wt t in inswti tlu 
cpustiui wt Tiiust iiiuhistand how 
]umj s in foiiiud ind wlun the 
spiing witii toiiiis fnuii Of eouist 
like ill fn sh w it' 1 th it is lound on tlu 
I iith whether it lx in i 1 d t i ri\ti 
Ol i biook tlu spring w itti « onu s m 
tlu riist]ilut from tlu douds 

W itir IS txiporitetl fiom the st 1 
b\ Hit lu It t>l Hu Sun it rists is m 
visiblt \ ipom tlu wind tiiius it 
dong and sooner or Littr i1 iiutls i 
told I i>ti ol 111 whu h 
ttmtknses it inttidiop 
of wittr and when 
tlu St Ixeoiiic too bif 
md hei\;y to lu sus 
t iflu (1 Hu> f ill 111 Hu 
form of 1 nil 

Wli ii h ip]x IIS to tlu 
I nil Will soiiu e>f 
it luns iw i> on the 
smfui of Hu 1 irtli 
tlown sloji s iiul lulls 
till it n It lu s I stn im 
or iivii md Hun it 
p isst s down to tlu St \ 

Hut otlui 1 nn sinks 
thiujf.h tlu sod till 
it 1 1 t it n at he s a 
1 ivti of I nth such as 

< 1 1> wliith IS iiiijKi- 
vitms to w iter md 
Hurt it n 111 ims iiiih ss 
tht btd ol cli\ sloixs 
wilt n tlu w it 1 1 III ik( I 
if wiydowiiHu slo]H 
as in mult 1 gi omul 
stu im 01 1 1 VI 1 

Such siibtt iiaiit m 
sfit ims lit found m all 
puts of the worltl and 
whtn a well is sunk 
and witei is obtaiiud 
It means th it the wt 11 
h IS rtaclu d an undi 1- 
ground lake 01 river of Hu kind 
desciibtd 

Soonei or latei tlu undt igrouml 
stream as it mikes its w i> thiough Iht 


t iiHi milts', it IS v(i\ d p <l( wn 

It it Ik Hu suit of 1 lull or th litt of i 

< liif whtn in tlu t mist ol if.(S Hu 

t nth or nx k h is bt 1 11 woi 11 iw iv 1 v 
tlu wt itlui 01 (line otlur i t rii \ It 
tlu n giislu out of Hu hillsul is 1 
spiiiif^ ml it 1 it lull 1 plut th it 

wt st( tht ipiniv^ md in d )( to tibl iin 
tlu w lit I fo driiikim 

riit pimg Witt I IS (tld III ( nist it 
Ills b( I n for i loii^ tiiiu imd i^romi I 
iw iv troin tlu lu it eil tlu Sun md 
it in ispht 1 md it t istc pi ml 

I < t lust it is h ircl th it is it h is a 1 x d 
tk il tii iiiiiui il ill it 1(1 til oKttl IP It 
IJ nd w dtr IS ilw i\s iiion pit is mi ) 
tl t th 111 sott wilt I md witti whu h 
his lx t II di till tl ind hi ]iritti( illy 
no imiier d mitt 1 in it is txtttdin^ly 
insipid Wt should ct » unl^ not Iiki 


to ill ink it olteii riu spiiiig watei 
111 its loiiist iinckrgiound his dis 
solve d nuieh of tht mimral matter it 
pisstd Ihiough 
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llu til pill it whu li till iiiul i^iouiul 
stn im tl )ws lit p II Is of toms iuxui 
Hu thill ms of ] )i( u t ntli thnuudi 
wliuh tilt 1 nn his Ixtn ibh to ptito 
lit( li tlu iin{xivi)us bid is in 
d )\vn Hu 11 Hu und t^nmnd stn mi 
will bt tl ( ]) Soiiu linu tlu i tn ims 
sudd iil\ 1)111 St into i t i il inini 
fl xxlmg Hu miiu md imfoi tun iti Iv 
diowmn,. tlu miiu r \t otlui tiiius 
m tlu (ouist of imiiiii^ m iiiitit igioimd 
tn iin IS t ipp d l)> Hu mintis is they 
dV mdthtn too Hun 1 i tl mgt 1 of 
fl ) xlini. 

( mlti^round w iti t indt t d is out 
of Hu ^,11 it luiidrinet& to (|nni\mg 
and mining M m\ i v Uu ililt mint 
his hid to bt ibmd int d owin^ to Hit 
impos il ility of gtttin^ rid of tlu w itii 
fiom iiiuhigioimd stn mis md spimgs 
Minus spi ik ol such 
i ]) 1 1 IS b t 1 n g 
d I o w n t d 1 h i 
powtifiil pumiung tn 
pnt s whith ait sttn 
t\ti\wheit m toal 
mmmg distiit Is in foi 
Hu ])iiq)ost c)f pmu]) 
mg out thr wittr 
wliith giHui imtitr 
ground intl in ikmg 
t li t in sift I o 1 the 
mint IS 

Wt spi ik ol rtxk 
iiid I nth through 
whuh w itt r e 111 pt r- 
tolit< IS poioiis 
md Hilt wluth will 
not illow w it( r to p iss 
tliioiM h it IS non por 
oils or impt rvioiis 
In turn s ( f dioi4 lit 
spimgs md wells md 
mult i^iomid tn nils 
th it irt 111 ir the sur 
tut olttii iuti di^ 
while those th it an 
mori tit t p St lit (1 ton 
tiniK to h i\ t sii])])lu s 
ot w it( r I lu n ison 
IS Hilt Hit tki])tT 
sti tains in kss dt 
pt n dt 11 1 u pon Hu 
lainlill of apaititiilii 
dislnet lht> dr iw their su])plits 
fiom i widti ana lirgt pirts of which 
m iv bt outside tlu dr\ n gion and in 
thus likely toreteivt eontinucd supplu •» 



This picture explains how the spring that pouis or trickles fiom a hillside or 
cliff is formed Rain falling on the ground percolates through the earth till 
it reaches a non porous layer through which it cannot pass and then it begins 
to run down the slope till it hnds an outlet which we call a spring 





One of thr most remcnikabk rock formations m the British Isles is to be seen at the Giant s Causeway, in Northern Ireland This was 
urue molten lava like that thrown out by ^tna, but as it cooled it shrank and cracks formed which divided it up into six sided columns 
fittuiR closely together as though they were part of a building elected by man The place was given its name because a legend said 
It was lh< be ^inning of a roadway constructed by giants acu ss the sea to Scotland The other end of the formation is at FingalS Cave in 
thi Ish of Staffa This photograph gives a good idea of thi stranre appearance of the Giant s Causeway The rock is called basalt 



Antrim Causcway IS part, IS from ^oo to 500 feet thick, and covers almost the whole of County 

rrVvlt.Ku of Londonderry Some of the columns are 200 feet in height, but in many cases only the tops of the 

sided but thJr^ Ari* n? appearance is that of an irregular mosaic pavement Most of the columns are six- 

of aoiZ examples with five seven eight and nine sides Altogether, at the Giant’s Causeway, there are the tops 

4 y k tolum in view The curious column form of the rock is due to shrinkage during the coohi^ of the lava 
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Marvels of Chemistry&Physics 


REMARKABLE FACTS ABOUT THE AIR 

The air which we breathe and which is all round us has many physical properties. It can be compressed when 
it is squeezed together, and when the pressure is removed it expands. The great weight of the atmosphere 
above us exerts pressuie, not only downwards, but in all directions, and there are many striking experiments 
which prove this. If it were not for this pressure a syringe would not work. In these pages we read many 
important and interesting facts about the properties of air 


A I I HOUGH uo Cellini)! si‘e the atmo 
spill re knou that it is a real 
" substamt Ihe exjieiiments on 
pa^^i 22 have pi u veil this, and we know 
that the barometei and the p\imi> owe 
t lit 11 working to the ]>ressure of the 
atmosphere 

\\v realise how great is the pressure 
wluth the air can exoit when wc tiy 
to walk in a gale The wind is so stumg 
that it takes a gieat deal of exeition 
to make h(*adwav against it, and some- 
tiiiKS it IS powerful enough to blow 
over not merely pco])le but iiiotor- 
( ai s cl ml t rains Tlial is w hy 1 1 is d I ways 
dangtioiis to walk near the edge ol a 
hit when anything like h strong wind 
IS blowing ft may push us over 

In cre( ling t*ill buildings the aichitei t 
alwavs has to taki into 
i oiisideration the ])tes 
sine ol till wind that 
niriy be exerted against 
the walls and even in 
< 1 1 i. 1 1 1) g poles lot 
.iti\ ing 1 Uctnc cabk > 

M loss tountiy, wind 
[•iissun must be tfiki n 
into aci oiint 


The le.ison we do not tc‘tl the trt‘ 
inendous pn^ssiiie of th(‘ atmospluTe 
upon oui bodies is that the pn i^uie 
outside is met by an ecjual ])ressiire 
inside Oni bodies arc lull ot air, but 
air, being a tiuid, pi esses e( pi illy in 
all directions so that the jmssuri* 
inside balances the pressuie outside 
If the gnsit pressure' of the* hi on the 
outside ot out bi idles is removed siid 
denly, so that wo cannot ailjiist i>ui 
selves to the change' then troiibW'some 
ami somi'times st'rious eonseipient(‘s 
re*sul( If w(‘ were placed loi ex impk* 
in a chamber eemnei ted with an in 
pump and i great dt'al ot the an Wiue 
extracted rapidly tiom llie chamber, 
apirt fioni not hiviin' enough an 1o 
bieathe we should hml thit oin l> he 


Danger In the Wind 

One would haulh 
think that tlu piessnie 
)j the winil against a 
thing so sin.ill in dia 
III (M e r as an eh ( trie 
wiu would need to be 
ionsidiicel We kneiw, 
however, that fiom 
time to time a great 
gale swetjis over the 
country and thousands 
of miles of telegraph 
wires arc blown down 
i. uryiiig the wooden posts witl them 

In normal times we do not feel the 
piessuie of the atmospliere at all and 
yet It IS equal to nearly fifteen ])ouiids 
on every square inch ot our body, and 
the total pressure on a lull-grown man 
amounts to ton oi twelve tons 

Put a weight of ten or twelve tons 
on a man and he would be crushed to 
death Why is it that the pressure 
oi the atmosphere is not latal ^ It is 
not duo to the fact that air is invisible 
noi tJiat it IS so much diawn out that 
the column of air reaching above us is 
about 300 miles high , although lialf 
the volume of air surrounding the 
earth is packed into a region only 3i 
miles above the earth 



On the left, the air having been extracted from the jar, the pressure of the 
atmosphere outside stretches and breaks the skin over the top of the jar 
On the right the boy is blowing into the balloon, and the pressure inside becomes 
so great that at last the balloon bursts outwards 


(Oiild not adapt themselves to th( 
pnssuic change quickly enough, and 
j)robably we should start blec'dmg at 
th( nost and moutli The piessuie of the 
air mside the body being greater than 
that outside would push the blood out 
Wc are so us(‘d lo the piessure ol 
neaily fitlc'cn pounds to the -.ipnire inch 
onoui bodies that those who t limb very 
high mountains like Everest, find 
dilh( uUii's when luey get far up, owing 
to the U'diK tion of pressure Ol course 
there are ttie ditficiiUies that o ^me from 
getting insijfiK lent oxygen for IIk* lungs, 
but apart from tins there is the fact 
that ilie walls of our arteries do not 
stretch so rapidly as those of our veins, 
and so when the outside pressure ot 
the air is reduced there is an increase 


til the volume ol bbnid in the veins 
and the b dance ol bio ><1 between tin 
aitenes and the veins is upsid 

This gieat piissnie exMled by tin 
atmosphere seems very woiui ‘ifiil when 
we i ome to think ol it Koi instanio 
we look at a kdiheii table, whicli 
measuies about four feet by four feet 
that is. has an area ol sixteen sipiaie 
leet rile piessuie of the air on this 
smdl table is about fifteen tons, or in 
other wolds it is about tlu' S4im(‘ as if 
we piled on the table 1 50 ordinal y sacks 
of coil, each weighing two hundred 
w'l'ights 

Of (oiiiso, it IS the same with 1hi 
table as with our bodies — the pii'ssiire 
iinileine.ith is equal to the pressure on 
top fiml so things are equalised 
Ihis IS true oven it 
there is a drawer in the 
table, loi theie is an m 
the diawei just as then 
is air outside 

The Power of Air 

riieie are many 
txptnimenls which w* 
tan jietform to show 
how leal is the pressur*' 
of the ail If wt' take 
a jai wdiit h has an air 
tight connection with 
an air piimj), and tie 
ovci tlu top a piece ol 
tublier skin, seeing that 
the whole jar is aiikighl 
and then exhaust tlu 
air from the inside, we 
shall find that the pree- 
siire of the atmosjiheiie 
on the skin depresses 
it, and if tmough »iir w 
exhausted from the jar 
the outsidi air will piobably break the 
skin 

rile reason, of course, is that by 
extracting the air Irom the jar the 
outside pressure upon the skin is very 
much greater than that inside The 
opposite effect can be obtained bv 
taking an ordinal y toy balloon and 
blow III' tl up biggc'r and bigger By 
constantly blowing more air into the 
bxHoon we increase the mside pressure 
and at last tht» skin gets so stretched 
that it cannot resist this pressure, and 
it hursts outwards 

There is another interesting expen 
ment with an air pump which wc' can 
carry out Wc lake* an oiclmary rubbt'r 
balloon and blow into it a very small 
quantity of air, only sufficient to blow 
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MARVELS OF CHEMISTRY AND PHYSICS 


it out fi hitk W< f«ist(n up the nc( l< 
ti^htU so till*- air (cirniot ‘Hit 

liun U( 1 i\ il oti thi I ibh f)r hol<l it 
in oiii liand iiul it n in tins in the s inu 
tciinlition btt nisi th pnssint nisnlt 
I baliiutd b\ 11 k pn ssiin of tin 
OUtSI(l< 111 

Now l( 1 us ])! M c t Ik 
s ini( b illo(»n innU r 1 Ik 
i( ( ( i\( 1 ol an iir pinn]> 

<111(1 b( f in vvoi knn. llu 
]>iinip (liauni llu mi ^ 

(Hit iioni 11 i( ( Il inilx t 
in whiili till b iDooii 
K st \ \\i <li i\v tlw 

in out tin bill(H)n lx 
^in t(» \\( II in<t ‘on P 

IniiK Mil it IS 1 1 ) 1 ^ It i JSp 

it \\{ li 1(1 bl< wii it < lit JV 

tlu 

I I. IS It ill ti( 

( l]> il>l‘ ‘ i ( v.p iiuliiii- 

111 it IS tlu mol( ( iil‘ j 

( t wliK li It I 111 i(l( lip 

tin wlitii till (lit i(l( y^r " 

pK SSlIK 1 T( lllO\ ( (I fm 

) ( t f IT lilt I iiid t ii t Ik 1 Im 

iput In (loin* this j |l 


no more ur could inter fiom outside 
Tlu tuo h dv( s of Hu sphen utn not 
biiltind in an\ u i> but tlu outsidt 
pKssiiK of tlu itinospluK kept Hum 
to^utlui riu sjilu It was a lai^^t. oiu 
tind tlu in a o( the outsidt was in my 
s(pi in ITU h( s I he pressure tlu n fore 


1 Ik \ )) n II ( 11 1 t Ji( 

l.ill ...Il n th II II h A very little a 

111 iiiu iplM 11 in I 1 plated in an i 

,1 .1 iMU I.I.mil mil III ‘he lece. 

. , , IS removed am 

till < i (1 1 n 1 1 \ \\ I \ 

\Mun NV( 1(1 tlu Ml 
into t Ik i( ( ( i\ ( 1 i 111! 
tlu b ill< on niiiiK <li it( In (ollipsi 

M in\ \( ITS 1^0 1 <li lin^iii Ik (1 

(ill in 111 SI hilt 1st Otto von (tikikki 
ptitoMiud 1 tiikin^^ ( \p< nnu lit in till 
pi ( s( IK < ol till (i< T in 1 n 

I injKioi wlihli slioNstd hovs 

L,u it tlu pT( suit of tlu 
it niosplii i( we 

It w 1 111 itist Mid tlu 11 

w is 1 TK t ibU it Ik iiiii^ ot 
( <*ni t II T Mid ot Ik IS to «. ( tin 
( \]>( 1 Mill lit ( M 1 K d out \ ( n 
( tiK 1 h Id h id dll id\ d( in 
llu l \(H T iiiu nt lx loit Mid 
w Ik II IK w ( t it 11 11 hi d t Ik 

( inpi loi hi w I 111 d to si I it 

doiu s ) iinbi III ibU dn' it 
((111 to liim W I mil I K ^ater 

iiiiiiibfi thit it tlid tiMK till Wfilli 

p 1 ( nil W llK II t ill itllK 

phi !( i \i 1 1 w IS n )t i ( IK 

I dl\ 1 n w n 

A Vacuum in the Spheie 

\ o n ( I ii I I 1 ( I ( ni idi 1 
1> h ( I I T I I 1 ( ( 1 t I K 1 V 

j» I ( I d 1 \ I d I d lilt t w \ 

II liv s 1 111 i w l 1 I pi u i u , 

t( ( t h( 1 iiid in idi I t h U 

I Ik Min ti n iiii ht lx in ti hi 

h pul lx t w ( ( M 1 hi t w h il\ ( 

I ini of I ithi I ituT ill 1 III 


A very little air has been blown into the balloon shown on the left, which is 
placed in an air pump receiver The air. however, has not yet been extracted 
fiom the leceivei When it is extracted the outside pressure on the balloon 
IS removed and the little air which is inside it expands till the balloon looks as 
if it were fully blown up 


up >11 ( I il li dl >t H 
it Jiui( ( d 
\( w ( mu \ on 
1 II id II t \p( Him nt 


I till s]»lu K \v IS VI r\ 


(tlUIKkl s Sp(C 
ITi b 1! IK SSI d to 


Atmo^pherp pre^^mq on 
water with Forte or 141 
pouno't to every square 
I mch of surface i 

T I I 

flater rushmqm Pnton ^ 

to fill vacuum v / 


7 Air forced 
out hq piston 


tfiaruum rrrated 
t)u withdrawal 
^ of piston 


# 


w i\ iiid tui]xnlnK I hi n This pii 

\ on (.IK nil 11 III 111 in up a va 

puni]> ( \ti nil 1 1 h MI ti nil 'be pic 
till insult ot tlu I ol ( 
tn iklll till sj) I ( I IK 11 I 
vuiinni is ]>ossibk ]]i hid hinisdl 
niNCTiltd tlu in ]nnnp not Ion lx ton 
\\ Ik 11 dl till 111 w IS I \ti h ti d tioin 
the spill re i lip w IS liiiiud so Hut 


This pictuK show how a syiinge works As the piston is diawn 
up a vacuum is cieated between the nozzle and the piston, and 
the piessuic of tlu air on the water in the basin forces it up 
thiOLigh the opening into the barrel of the synnge 


I nil h lit of Hk spill n ( i,;ht jiowc rlul 
li ir ( s iiid thin diiviru^ these in 
opp )sit( dirutioiis it was only with 
diltu iill\ tbit Huy eoulel drag th( 


two halves of the sphere apart Yet 
when an w is .lelmilted to the sphere 
a man could separate the two s<*ctions 
epnte e isily 

Tins w<is Hk fust great proof of the 
pressure of the atmosphere, and yet 
theie wen still set pi us who did not 
be he ve m it Von G ue - 
iickt Hititfon ptr- 
foriTied ane^tlu r expt n 
nu nt 1 It took a c ylin- 
dci whu h liad a tightly 
fitting piston and sus- 
pi lull d Hu piston by a 
■ni s 1 1 o n g ro])e jiassing 

■ over a wheel To tlu 
S end of this big lopt he 
W f a s t e* n e el twenty 
9 sill die 1 ropers each ot 
w hie li w IS lielcl by a 
HK \ei\ sliong m in 

llie piston was 
])u 1 Ud up to the lop ol 
Hu (vlinder tinil held 
Hiiic by till twilit^ 
jLJSBk nun Ihcii Von (iiic- 

Hike cvtiacteei Hu air 
^ fiom the i\lindcrbv «i 
vi 1 J iiipe moils elcv ice 
llu le w IS a bole in Hu 
ixittorn ot the t \lind( i 
i left, which IS a,ui u\Ui Hits lu plietd 
• thi uozzl. of .1 UrK( 

on the balloon jriob, liom whu li an 
lalloon looks as Ul Ik ( ii < xti >. Wdby 
means ol his ur pump 
As soon is Hu si u n 
fist tinned a tip in luslud fiom tht 
(\lmd‘rinto Hu cmpt\ glolx dnviiim 
iiv the pus uit e>t the outside almo 
s|)lute on the ]>i ton llu piston de 
se ended so i ijiully by this 
— -r— I ])iessui( ol Hu an on its out 

JL side thit the twriity poweiful 
men although exeiling all 
their stn ngth wi le epnte un- 
mJjUp able to hold it up 

^ How a Syilnge Works 

Whin wi use a s\niigi 
reed I ithi r oiu ed Hu kii ill gl is, 

yston s \ I in^ ( s sold in duniKts 
shops Ol 1 Inge g <i i d e n 
s \ 1 1 ug e VM dl iw up the 
liinelli with Hu piston i 1 the 
created md tlu \\ iter or othei 

fluid III he 11]) into the 
sMingi Wt e ill this sue king 
up the hi]UK] but o! ionise 
wild ii dl> ln])pi iis is Hus 
When wi put tlu no//le of 
Hu s\iinge in Hu fluid and 
then dl IW u]) Hie piston a 
\ Il uum is li tl between the 
nozzle and Hu piston but tis 
Hu old wide Is used to s ly 
N^tulc abhois i \ ii uum * 
flu an IS pushing on Hu 

siiif lee ol Hu liquid in the 

sdiawn bowl oi otlu r vessel at Hie 
:on, and rate eil lu uly fit teen pounds 
es It up on ( veiv scjiiire inch ot sin* 
^ I ii e As t fi c r e f (> r e the 

V ji uum IS formed the pres- 
suie of the air on fhe water pushers 
d up the ni)//U of the syiinge* to fill 
Hu vacant sjiaee Of course it w 
essential that Hu piston be* air-tight 




HOW AN ANEROID BAROMETER WORKS 



Here is an aneroid barometer which can be placed in any position and need not be kept upright, for it has no mercury That is why 
It IS called Aneroid, the word coming from the Greek and meaning “ not wet.” A metal box from which all air has been drawn is 
prevented from collapsing by a strong metal spring. On this spring is a long arm or rod connected by a pivot with another rod which 
moves the first lever shown in the picture This lever, fixed on a shaft, causes a second lever and rod to make the same movement. To 
this latter rod is attached a fine chain which winds round the rod on which the indicating hand of the barometer is fixed A spring 
keeps the chain teut, and the rod with the hands and spring is held in position by a strong metal table fixed to the case of the barometer 
As the air pressure on the vacuum box varies, its surface moves in and out, operating the levers and turning the hand. In the first of 
these pictures the pressure is low and in the right-hand picture the pressure is high. For simplicity's sake the words Rain Change 
and Fair, in the drawing of the ba-ometer have been brought round to the visible side of the dial * * ^ * 
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SPRING-HEELED JACKS OF AUSTRALIA 



Theie are over hfty diffeten* kinds of kangaroos, large and small, and they are all great jumpers Although they are by nature furnished 
with four legs they use only the two hind ones as organs of propression The ^ngaroo springs from the ground m an erect position, 
and propelled by its powerful hind legs and balanced by its tail, with its forearms held towards the chest, it sets off hopping at an astonish- 
ing pace, clearing very often thirty feet at each spring It is al<^o a good jumper, and when pursued can easily clear low fences 
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HOPPING A WAY THROUGH LIFE 

Australia has some very curious animals. There arc mammals that lay eggs, like the platypus and echidna, and 
there are animals that have pockets into which they tuck their young, like the kangaroos, the wallabies and the 
opossums. The kangaroo is a very interesting animal, as we can see from the account of it given here. Some 
of the smaller kangaroos known as rock wallabies, which live in Central Australia, leap and climb about the rocks 
with great agility, and when they are pursued or danger threatens flee to deep holes in which they hide 


T here are two things about the 
kangaroos which cvervono knows 
In the first plate, they have a 
pouch or pocket m which they carry 
their (luldren, and in the second plate 
they move forward, not by walking 
oi limning but by jumping or hopping 
Ilu\ are certainly very queer looking 
inimils Thty have huge hind legs 
md tiny forelegs while their t ids ate 
o long and stout tint tluy use them 
I ujiports and upon tin in much 
i do upon i stool OT shoot int> stii U 
W hy do kangaroos h ivi 


Soon afterwards a k \ngar >o was 
shot It w IS the first of its family to 
be c xamini d and stiidii d by Eiiiooeans 
although there were some rumours of 
this strange creature sixtv yeais eailicr 
lloth the names kingaror> ’ and 
w illnbv ait Austt dian n \tivi 
nanus I here arc t)vci fifty ddfcrtnl 
sptcHs and thi Uigti kinds an as 
tall a*^ i man Flu -*111 dl< st howt vt r 
arc only i-i lug i-. a r ibbit 1 iu b st 
known ot lU the kingaroo*. is thi 
git it gn V k ingiio> whit li w is known 


to the early colonists of Australia as 
‘ the old man probably because it 
sat up straight and the forester ** 
The only time the kangaioo is ever 
seen moving on four feet is very 
ocasionilly when it is browsing on 
tlu griss and other herbage Its 
m ivcrnent howc ver is very slow and 
awkwird Iht upright position is as 
noi in il with k ing iroos as with man 
kind and thi strut tine of their 
ski It ton IS adiptul to this position 
Win n it goi forw ltd the kangaroo 
spniu from the ground in 


1 po Ivt t ^ Well tllLV Tit 
inlikt olhci iniminds 111 
tin th it till y produt ( tlu 11 
\ nn in i v<iv nnpnfiit 
il lu Ipk ss ( onilitum In 
tit It li is bt ( n 1 ud t h it 
wlun kiiuMtoo 111 bom 
tluv 111 little moic thui 
ininutid lumps iiid tliiv 
1 M to bt I irrud ibont lui 
init( 1 long tinu If tlu 
lothiTs hid not got i 

kl t iul till JUlTpOSl It IS 

1 nlitiul it in ill V yoiin » 

I ing n K)-. would sin \ im 

Many Kinds of Kangaroos 

()i louisi thill III 
niiiu kinds of kaiu'iioos 
Sonu *iri large and soiiii 
ni ill sonu have tnonnous 
hiiul kgs and some have 
quite slendti ones 

Ml the members of the 
k mi iroo family ate vegeta 
nans find except for 
SOPH fd the smallci van 

I I u s found in Papua or Nt w 
(jriiinea they are all con 
lined to Australia and 
1 asinania The wallabies 
lie really kangarcK)s 

When Captain Ccx>k 
visited Australia in 1770 
and his crew landed to 
obtain food, they were 
istonished to see animals 
of a large size which sat 
upnght using their big tails 
as a prop and thev were 
still more astonished, when 
these animals hurried off 
to sec them move, not at 
i gallop but in a senes of 
enormous jumps When 
tluv told their story to 
their shipmates the excite - 
nuMit was great 



A mother kangaroo with her young one tucked away in her pocket 
Even when the young one is travellmg by its mother’s side, if danger 
threatens the female kangaroo ran pick up her child while running 
at full speed and thrust it into her pouch with its face looking out 
But if hard pressed she throws away the young one to save herself 


in upnght pontion holds 
tlu *-hort fon legs clo-»c 
agunst its eht'-t like .1 
human lunner and then 
Ixjimd Inditly and r ipully 
fenwaid ])io]>elkel b\ its 
jxiwe rful hind kgs U junqis 
can full\ ON ( I obstacle s 1 h it 
lu m its p it h such iis falk n 
ticMsand femes and it will 
lovcr Ihntv teet it one 
jump \s it liap^ aw i\ 
tlu tluinij) o( the tail on 
the grf>imel at eaeh des 
( e nt e m lu ilistiiu tl\ he arel 

Love of Company 

It 1 rathe 1 a timid and 
shy animal and although 
its hearing and scent an 
acute its sight is not good 

Kangaioos love one* an 
other’s comp in V and 111 
the* old days, when tluie 
wtie more of them dioves 
of as many as 1 50 were se e n 
together Now the droves 
are much smaller 'Ihey 
usually do then fcM^ding 
eaily in the morning or 
soon after twilight resting 
during the day in damp 
gullies They arc as playful 
as kittens, and it is a very 
interesting sight to sen* 
them sporting with one 
another When they gei 
about in dtoves there is 
usually a leader and the 
eithers feillow implicitly At 
the pairing season the 
males fight fiercely 

They are gcxul swim- 
mers and one has been 
known, wlun pursued, te> 
lake to tlu sea and swim 
for two miles ag.niisL a 
strong < urre nt 1 he\ .irc 
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A KANGAROO ENJOYS A BOXING MATCH 



It IS a fact that thr kangaroo one of the most remarkable of animals Cc*in be tiained to box excellently In these pictuies we see a 
boxing kangai oo giving an exhibition in London Sometimes he can knock out his trainer but as can be seen m the pictures, the kangaroo 
does not keep stratly to the rules of boxing for in the hrst photograph he is using his feet as well as his hands It is a good job the animal 
IS merely playing for in the powerful hind claw of eachlargt leg the kangaroo has a very formidable weapon of defence It has been 
sein to kick a dog that was attacking it and np it open as a wild boar might with its tusk 



The difierent sptcies of kangaroo vary much in size Male specimens of the great grey kangaroo sometimes weigh over two hundred- 
weights and measure over five feet from the lip of the nose to the root of the tail while the tail itself measures another four to four- 
and-a-halt f« et The smaller kangaroos are called wallabies or brush kangaroos When the kangaroo rests its usual position is to have 
the whole of each loot on the ground the knee loint forming the summit of a solid support from which the whole body is suspended, 
M it on pivots This can be seen in the left hand animal in this picture The kangaroo can, however, raise itself up on the tips of its 
toes and Its tail the two hind legs and the tail forming a kind of tiipod In this position it is able to take a wide view of the peighbour- 
hood and look out for enemies Tfie long tail is a help to the kangaroo in its movement forward, and the measured thumps of it on the 
ground as the animal moves along can often be heard long before the kangaroo itself appears in sight 
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WONDERS OF ANIMAL AND PLANT LIFE 


a pesl to the farmer, for at niplil 
tlK venter his fields and nibble off th<' 
young blades of wheat and other crojis 

In the PUistocene Age thtie weie 
kangaroos far biggei than those wIiilIi 
exist to-day Tlie umains of one 
liave been found whose skull was more 
then time feet long Hut some living 
kang.iroos weigh mine than two 
blind led weights 

T he kangaroo is a harmless and 
inofftnsive animal whtn lit alom but 
it has a ])oweiful weapon in tlie 
massive hind tlaw, and with this it 


can tip up a dog in the same way as 
does the tusk of a boar It ])utsued 
by dogs a large kangiroo will some 
times pick up one ot its enemies in its 
foil paws b(ar fashion, and trv to 
bite it If kangaroos catrli a dog m 
their claws when they are m tlu w.itin 
they in\.iiiablY try to drown it Sonu 
lolimists have diilaied that thi y 
will I ven SI ize a dog and laiiy it 
to a water hole foi this ^lurpose 
but that IS piobably only a tiaMlliTs 
tall 

Thousands of the skins ol sin ilK r 


kangaroos anil walhdnes are sent to 
I ondon i\ii\ ytar i he great kan 
gaioo I an be iasil\ taught to box 
Iiki a man and set ms thoioiighly to 
eiijov llu s])oit Hoxiiig k.mgaioos an 
I xhibiti <1 from lime to lime in I iigland 
and otliei J uropeaii countries 

1 1h small lal kangaioo ot Ni w 
(lUiiiia wIikIi is realh about the si7t 
ol a laigi lat. has a very llexible tail, 
by means ol whuh it c.irriis bum hi s 
ot grass for its m st and it is an 
amusing sight to see it lisipiny forw«iid 
with it tail loadi d in this way 


EXPERIMENTS ILLUSTRATING THE SENSE OF TOUCH 


O l R sense ol touch is ol gri^al im- 
poitame to us and to a blind 
man it is the princip.il mi .ms 
by whiih he gels to know the shape 
and natiiie ol tilings 

Ik'iie.ith Dili skins theie he little oval 
bodies known .is tom h loipuscle^ with 
\ nerve hbie winding Toiiml eaih and 
ending m it 1 he ioi]>uscles aie so 
toiimd th.it tlu nil VI inside ran be 
ioin])n d by a tom h on tlu skin iml 



in tlu-> way it is stiinuiatid and sends a 
ntssigi to the brain 

I hi skin is not equalh srnsitivi in 
ill puts ot the bodv, and theie aie a 
niimbi 1 ol nitciesting i \|)i i mu nts 
wlm h we i an i.iii y out on oiirsehts oi 
on one another to ])ruve this 

I OI instame, the hngers aie imu h 
more sensitwe to tom h than tlu tois 
Ship vou! eyi s .md hold out youi hand 
i xt ended J lien .isk a ft lend to tour li one 
of youi Imgcis You can dt li ct with- 
out sc'emg, which huger was tou*.iieil 


Now lake oft youi soik oi sloi kin.* 
.md ask your frii ml to lorn h oiu ol 
\oin tins tlu sicoiid third or louith 
Ol foiiTsc, you klip you! <\es shut i-. 
b< foil and you will probiblv lx ijuiti 
un.dilr to say winch toe wa-. touchid 
\\r tan lanv out ••till anothei 
evpcimienl m tom lung the fingiis 
Thi^ tune w< irosstlu nmldlf ami Ting 
lingtis .md thin i losing oni tvi^ get 
oni It II ml to lomh the li]> of one ot 
thesi‘ We sh.dl hnd it much mon 
diKiriiU to be sutt which liiigir was 
tom bed than when tlie> w< re urn ross( d 
Of (ourir, in these c*xpcn merits wt 
tomb only foi a moment 

Now we can carry out some mtin 
mg ( \[)( iimeiits on ouisilve^ with an 
oidiiMf\ p.nr of poinlet iompissi-> 



When the fingers are ctossed it is less easy 
to know which of them is touched 


Wc lest vaiioiis paits, such as our 
tongm‘, fmgei lip lip nosi p dm, 
bai k oi thi hand ami bick of the lu t k 
suing how ilost» logi thei wc can kee]) 
th( lompass anus and yet lei 1 the two 
jKiints 


\\( shall timl th.ll the tongue i-. by 
til tlu most scnatiM part .md when 
tlu two ponds ail onl> one 1 wi nlieth 
ol .III inch .ipait thr ) will bi fell .is two 
distimt points M the ti]) ol thr 
lingei tlu y must be a twi Ifth ol an ini h 
a]).iit foi the two jxniits to be detectid 
sr]>ir,itel\ On the iimli r lij) we must 
open them to one sixth ol an nuh, and 
on the lip of the nose to a (|ii.iitei ot .m 
im h When we i onu to tlu h md we 



It IS hard to guess which toe is touched 


find th.d lh.it is miiih less sinsitivi 
than the ]>.iTls wc h.ui dread y tom hixl 
Hue the yirnnts will hav'^e to be at le.ist 
hall .111 inih ap.ul whin we louih tlu 
palm if we art to feel the two points 
On tlie b.w( k of tlie hand it is iier essaiy 
to have the points an im h apait and 
.it the balk of the nei K we must open 
thim to about two im lies W"c can 
carry the i xpei iim ids still fiiithei by 
trying thf‘ compasses on other parts 
Now we can undeistand why a blind 
man uses his finger tips so much. 





W( ptncially see the seaweeds at a disadvantage foi to most ot us they are only known by fragments thrown up on the beach or by one 
oi two kinds that duster round gioyius and piers If we could only see them as they grow in the sea we should be surprised at their 
varit ty and beauty This picture gives us some idea of what familiar seaweeds look like m their native home All the species shown are 
found round the Biitish coasts Of course, none of the British seaweed*- grows to any very great size, but in other seas there are some 
enormous seawetdu Ihc tallest of all living things is a seaweed Sir Ernest Shacldeton found a gigantic marine forest near Tierra 
dc I I uego in South America which included giant seaweeds that were 600 feet high, or moie than four times as high as Nelson s Column 
Althoudt the simplest plants that live an independent life are found among the seaweeds, there are many seaweeds which ate far moic 
id vane ed and have stems and leaves and a kind of root, which however, is only to help them to hold fast to the lock or sca-bed Green 
St a welds arc most abundant in shallow water andrtd ones in deeper water The brown seaweeds are geneially found growing midway 


THE HOLLY THAT PRACTISES PARTIAL DISARMAMENT 


liolK whi<his<|ink iioniinoii 
I |)l lilt in the (oimtrysiU but is 
known tt> towi dwellers (lnifl> 
It C hristiu is tniu is i verj intiuslni 
jd ml 1 ! IS usu d ^ sc i n m p 11 di ns is i 
lui h !)u 1 when iPowid to glow freely 



The holly in full flow *r 


in con 1 ind sutioundings it Ikcoiiks 
1 till tut forty or filtv fict high diid 
will n 1 o\( ic d with bright ucl lx rncs is 
.1 ti ulv Inu sight 

It nuke a splendid hedge though 
wi usu illy sc (. holly hedges c hpjx d into 
fonnal shipc- which spoil the beauty 
o1 tlu pi int If it wiic not for tht fact 
th it it grows \cry slowly and is difficult 
to ti in-plant safely after it has reciched 
i < oiisidi 1 ible si/c it would be more 
u <d f )i hedge lows than the hawthorn 
fohri I vciyn Ihf diirist and tne^nd 
of Samuel l*epys who w is vcr\ fond of 
treses md Ind a m iginheent judge of 
holly in Ins garden wrote Is then* 
under II ivtii a more glorious and 
rtlrcshun object of the kind P 

1 he spines of the h «ives ire the 
plants 11 itural defences against cue 
iTiies foi ivithout these cattle would 
browsf iijioii tl c foil ige Wheit the 
tree giowN till the uppei Icives art 
often without these spines anel some 
b )t nil ts declare that the spines aie 
not I lochitid high up lK*(aust tlierc the 
1 < IV (s lie <Hit of n leh of fex s 

I Ik ehisti t of while flowers dc\eleip 
Intel the rich searlet benies which we 
know •>) well Liiihkt the red Ixme*- 
of the h iwtheun and the mount nn ish 
whieli ire sexin lined off by birds the 
hellv binie geiierdly itniuii on the' 
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tree thiough the wintc'i uiiU •>-. owinj. 
to h ltd freist*- the birds e iniiot get 
other food then they take tlu holl} 
be rr ics 

1 he timber of holly is very white and 
hard and is much usc'd by cabinet 
makers for ornament il work When 
stained black it looks like ebony 



The red holly berries or fruits 



EDIBLE FUNGI THAT GROW IN ENGLAND 



The poet Shelley has described funs^t as ** plants at whose name the verse feels loath/’ but really these plants are as interesting and 
beautiful as others. Some are poisonous, but plenty of edible fungi grow in England Sixteen are shown here i Common 
Mushroom (Psaliota campestris) a Shaggy Caps (Coprinus comatus) 3 The Chantarelle (Cantharellus cibarius) 4 Amethyst Agaric 
(Tncholoma nudum) 5 Hom-of*Plenty (Craterellus cornucopioides) 6 Warty Caps (Amanita rubescens) 7 The Common Morel 
(Morchella rotunda) 8 Giant Puffball (Lycoperdon giganteum) 9 Horse Mushroom (Psahota arvensis) 10 Edible Boletus (Boletus 
edulis) XI The Fairy Rmg Mushroom (Marasmius oreades) 12 Parasol Mushroom (Lepiota procera) 1 $ Funnel Agaric (Cbtocybe 
mamma) 14. Sheathed Agaric (Amanitopsis fulva) 15 Blewits (Tncholoma personatum) 16. Scaly Agaric (Lepiota rhacodes) 
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DRAWING MOLTEN METAL FROM A FURNACE 



In this picture we see the molten iron being drawn from a blast furnace at a Surrey foundry. As can be seen, the metal flows like water 
and when it is drawn off it is allowed to run first of all into one vessel and then it is poured from that into another on wheels, so that 
it can be wheeled away for pouring into moulds. Of course a foundry of this kind is on a much smaller scale than the huge blast furnaces 
of the North, where the metal is run into troughs so as to form bars that are known as sows and pigs 





tSrf in •Witioi. M til. moa. Thh. Idiit UaUct thu th. Inn. Sn.!. on 

asi u naces to mett the ore and extract the iron. The melting oomt of iron is 2,768 degrees Fahrenheit 
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THE VAST IMPORTANCE OF IRON & STEEL 

The whole of our marvellous modtin inachincry is dependent almost entirely upon a single metal, and that is 
iron Without iron we could have neither railwa\ engines, nor printing machines, nor giant skyscrapers nor 
iron or steel bridges In these pages we lead and see how non is obtained from the ore and cast ready for use 


H \\ I >ou 1 vt r IhtJiight tint non is 
tin most iinpoit int tin til in 
tlic woild VW olltn think nl 

)l(l as iKiiij, oi U \ dm uul of 
( )urs( IS i incdiuni ot thit 

IS I i in( III <)I itikoiiin^ the \ dm ol 
dl s »rts ol goods ind m iti n ds it is 
lad d old hid ik m r lx « n disiovtnd 
tt dl \M should piubibK li i\l btui 
n MH th( woisL oil soint othii nudiiiin 
)f I \i h ingt would hiv« bttn iisi d 
I lx i is( IS ((iiit< dit1( u nt witli iron 
it lion h id IK \cr btiii disioM ud noth 
in fist tt)iddhiv( takinilsplui ind 
imIisHioii foukl 11 )t liivt jirogusstd 
I it h IS done 

l>i Newton I IK nd i ^.it it iuthoiit\ 
n tlx subjitt hi wtP Slid It is 
lit to isstil tint tlx wondtilul pm 
I s whx h has m iilvi d )tit path diiiiii., 
th list huiiditd \< Its \v )uid ti >t hi\t 
Ixtii ptissibh hul not tlx ( nth jxis 
d III dniJid lilt suppl\ tit iit)ii oTt 


In whx hi \ ti dim li in \\t t isl oiii t \ ( s 
utxli -It)! itcMi 111 uidsniill t stntid 
md tirn iiix lit il nuct our gi/t It is 
iron in somt loim ot othti lint ton 
st It lilts tlx (sstntnl limit wot k bith 
t)t our riilw ijs ind ol tuir riuK iiiidt 
niiiiix Without thtst i ipid im ins ol 
ti iiispoit tht hu ( pipiilihons ol 
T oiidon 11x1 oiii In^ti nix t udd n >1 
b( If d ind uppix tl wdh tlx iitttssint 
ol 1 1\ ilist d hit IS VM kn >w i 1 todi\ 

W dlioul II »n u< ffiltinly tonld n >1 
Inn. tlx mil V til us mx.hintr\ tint 
dots SUtll Wtilllttilll StlVKt lt)l u 
ind i w ItioK I liin 1 out h inu iixl 
St t Iht hitjditts nid ^,isslo\ts ind 
toil stuttk iiitl s iixt p ms m i knilt 
bl idt s ifid Inmiix I ind inds ind 
stitw Old sioits >1 oth r irtuks wt 
It dist how mix h wt owt to irmi 
It IS b( ht \ t 1 th it tlx (ml lion c\ i 
used by linn w is liom mittoiilts but 
\ti> L iih lx k uixd to tl il b\ unit 


in., on though h )w lx m idt lint 
(list tn i\ no out knows 

lait dthom,li iron Ins bt t n list 1 lot 
ccntuixs wt nnv bt ])n>iid tint it w is 
tlx I nglish who hovvtd tin wtirld 
liovv 1 ) m ikt tht ip lion md »tt(l with 
(Oil I ( ss thill I loupk ol ttnhiixs 
i i till nut. tiimetl out ibout i ton 
ml I hill ol non a wttk Iht lix I 
list d w IS ( h im^ il 

ib 1 7 I ( okt lilt d (ill int ( w iblt 
to piodixt 17 tons ol non i wttk in I 
in r>io Iht woild tmtput w is Si 
iiiilh >11 Itxis 

Whit Wt w ml to It mt mix 1 n tint 
it w IS I nglinrl whxh t,ivt tlx woikl 
tlx inodt in bl ist lijiii icc loi ptodix in 
j)U non t ht i])h md in git it qu uitilx 
md both tlx Hcssciix 1 md ojxn 
lx util ]>!()( (ssts of piodixing sit 1 1 
cht ipK and (piitkly Without thtst 
git It inventions tht ingmtti would 
Invt bt 1 11 ht Ipk ss 



In these pictures see see seorkmen making a cast iron srhwl Firrt a mould for casting the ^hwl is m^e by 

round a wooden pattern In the second picture another frame is being placed on top to be filled with sand The pattern is sprinkled 
with powered c^uxoid. so that the sand^ will not stick to it In the third picture the workmen are moulding the s^d in the second 
frame*^ In the fourth picture the top frame is being lifted, so that the srooden pattern fil ™de 

molten metal The next picture shows the upper frame replaced and molten iron being poured through a hole to fill the space made 
by the pattern Whe^^the molten metal is cold, the frames are removed and the cast iron wheel taken out, as m the last picture 
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175 TONS OF STEEL CAST IN ONE PIECE 



This photograph shows a remarkable ingot of steel weighing 175 tons, just after it had been lifted by a aoo-ton crane from the mould 
in which it had been cast. It was then taken away and lifted by another 200-ton crane into an annealing furnace to be toughened and 
tempered by gradually diminishing heat. After other treatment it was reheated and forged into the required shape by a jpowerful 
hydraulic press. The heat thrown off by such an ingot is terrific, and makes it exceedingly difficult to shMe correctly. The ingot 
was cast at a steelworks in Sheffield and was one of the largest single pieces of steel ever made in Britain. The achievemeht was also 
remarkable in that the ingot did not contain a single flaw after it had cooled. 
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HOW AN AEROPLANE IS CONTROLLED IN FLIGHT 



This picture diagram shows the various controls of a jet-propelled figaier aircraft and how they are operated by the pilot A, rudder 
bar , control column or joystick , C, bell crank for moving elevator , D, starboard (right-hand) aileron ^ £, operating arm for aileron 
control t F, left-hand elevator , G, rudder , H, swivel controlled by cables operating elevators , I, link joining left and right elevators , 
J, lever which is moved by cable from cockpit and controls elevators , K, port (left-hand) aileron , L, pulleys for control cables , M 
aileron operating gear , N, pivot for rudder bar The small circular diagram gives a more detailed view of an aileron assembly The 
ilhouette (black) drawings show the position of the aircraft for various manoeuvres i, diving to gain speed for a climb preparatory to 
looping the loop , 2, beginning to loop , 3, aircraft at top of loop , 4 a climbing turn to the left , s, a side slip to the left to lose height 


A n itropKno is kopt in flight and 
manauvrtd by tlu till plane 
rudder tlcvatciri and tin 
III a single scat moncipUne is illus 
ti It id cibcm the fus( I igc which c arnes 
thf engine and pilot tiptrs to the reii 
wheie is mounted the upiight fan The 
fan slops the aiicraft swa\ing fiom side 
to sidt The end of the fan is lunged to 
loim a rudder which can be me rd left 
01 light 

Atiachtd to each side of the rudder 
IS i strong wire and these wires art led 
thiough the fuselage to the cockpit 
where they arc fixed on to eithei side of 
the ends of the rudder bar against 
winch the pilot icsls bis feet The rud- 
dei IS moved by the pilot pushing one 
toot or tlie other against the rudder bar 
so pulling the rudder to left or right 
lietause of its high speed an aero 
pi me could not easily be turned simply 
by moving the rudder, so the i udder is 
helped by banking, or canting the 
aeroplane over, just as a cyclist banks 
when taking comers at speed 

Part of the rear or trailing edge of 
each wing is in a separate piece and 


hinged to tlie m \m w mg These hinge i 
pieces cTlkdaikions art connected by 
wiKs to llu jov stick the littci can be 
moved Inikwards 01 foiw mis or from 
side to side 

Movement ot the jen stick sidewavs 
to the left raises tht left ailcion and 
lowers the right one Aii piessnii 
against the lowered aileron then foiees 
the light wing up and thi kft wing 
down I his make t the aeiopluie kan 
over or bank to the k tl whili at the 
same time the pilots kft foot pushes 
llio ruddei bir forward and so pulls the 
rudder to the left which tomplctcs the 
manoeuvre and turns the whole anciaft 
to the left Reversing these ojx'ialions 
turns the at loplane to the right With 
joystick upright and ruddtr bu kvel 
tht aerojiliiu flies on a stiaight louisc 

Climbing and diving an by list of 
the clevatois two flat surfates hinged 
to the roar edges of the tailplam one 
oil eacli side of tlie fan and connected 
by wires to the joystick To climb the 
pilot pulls the joystick towaids him so 
pulling up the elevators The air then 
presses down against the upper surfaces 


of the t k valors so fon mg the tail down 
The nos( of the aeroplane tilts up ind 
the mat hme begins to climb C limbmg 
IS assistc d b\ ini reasing speed I o (li\ i 
the pilot pushes thi joystuk away fiom 
him St) turning the ek valors down 
the tail rises tht nt)->e dips and the 
arc 1 aft bt^ins gliding to taith 
It IS alw lys siftst to I lud an aero 
pi me at a slow spttd and to assist in 
this there is a hinged flap (not shtiwn in 
tht diaeiani) tin eirh wing bolwttn tin 
fuseligt and tht aikions When tlie 
piltit pulls a kvtr the flapo tuin down 
so offering strong rtsistanct tt) tlie an 
lushing pi.st the wings and acting as a 
brake on the aeroplanes spted 

Lar^ ^ aircraft pai tieiilarly those yvith 
sever il engims sonutimeN have two 
or more sets of fans rudders and t k 
valors all in line with one anotht r and 
operated by mechanical power Tht 
]t)y stick IS often leplaeed by levers and 
theie IS a wheel instead of a i udder bar 
In principal however function and 
opeiatitin of aircraft controls ate the 
same irrespective of the size or type 
of the aeroplane 
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THE MARVELLOUS MACHINE THAT GIVES 



Thi^ picture which runs across two pages explains how the marvellous change-giving machine at London railway stations, works To make the 
machine ready a quantity oi penmes say five pounds woith is put into the drum. Then the motor w started, and this is so geared that the drum 
conveyor band and disc crankshaft shown at the bottom of the left-hand page are set in motion As the drum revolves pennies fall from small 
doors placed a*, shown on to a sluing chute and thence fall against the revolving pick-up disc where they are picked up by the studs and thrown 
° ^PP^' coin selector This selector passes all the perfect pennies but holds the bent oi damaged coins and also allows thin coins to drop 

out thiough a slot at the bottom as shown The com selector opens like a hinge at every revolution of the revolving pick-up disc, thus releasing 
a bent or damaged coin if one happens to be tlieie All faulty coins fall into a special chute and thence into a special box, so that they are unable 
to leave the machine as change The good pennies next pass by wav of the delivery chute to the conveyor band, and are carried to the top of the 
machine there falling into a chute feeding hopper and then into the coin hopper until it is full up Any surplus pennies pass on by way of the 
ckTi back mto the drum Now we come to the silver coin pirt of the machine which only operates when a silver com, either k half-crown, 
two shilling piece shilling or sixpence is put into one of the slots What happens can be seen in the left-hand part of the picture. The weight of 





YOU COPPERS IN EXCHANGE FOR SILVER 



the com as it passes various points starts a sequence of operations Let us bear in mind that the disc-crankshaft shown on the left by means of 
the connectinK rod causes the slide plate with its step to be moving continuously backwards and forwards It will be seen that when it engages a 
lever, one of four similar levers, it causes the required silver change to be pushed out from the bottom of the silver coin hopper into the change 
bowl by means of the e.ector plate The silver com ejector plates are coupled together in such a way that on the insertion of say a two shilling 
piece in its particular slot, the shilling and sixpence ejector plates will also operate The sixpence ejector mechanism is always operating no matter 
what silver coin is inserted and this unit by means of the rack operates the vane wheel, as shown and pushes the pennies six in all into the change 
bowl Of course, in the drawing il has been impossible to show the various parts of the machine in their actual positions The detailed drawings 
in the middle of the picture show how the silver com after passing through the selector, goes to a gripper arm which swings over and drops the com 
into the com chute As the com falls it operates a trip balance arm and releases a lever which is pivoted to a rack The lever is brought into 
engagement with the slide plate by means of a spring The rack and com ejector plate are thereby moved and the vane wheel is made to eject six 
pennies two for each vane Our arUst had the courteous help of the manufacturers Messrs Brecknell, Munro & Rogers (1928) Ltd , oi Bristol 




RADIOGRAM THAT CHANGES ITS OWN RECORDS 



This drawing, which was prepared with the co-operation of Philips Electrical, shows how a gramophone can automatically change its 
own records. Any number of records up to ten are mounted on a spindle and held in position by a catch* Below the stack of records 
is the turntable on which a record is played. Immediately the pickup arm is moved to the turntable, the record* on the bottom of 
the pile falls on to the turntable. When the record has been played, the pickup arm swings out of the way and actuates a system of 
cams and springs which close the catch on the spindle and release another record. The pickup arm then moves back to th^ turntable 
and plays the new record. This process is repeated as many times as there are records on the spindle. The five drawings A to E show 
how th^ records are released by the spindle mechanism on to the turntable. The top right-hand illustration is of the radiogram itself ; 
the bottom left-hand illustration shows the underneath part of the turntable ; and ttie two bottom right-hand drawings show the 

movements of the pickup arm 




[Romance oF British History 



THE TWO ROSES LINKED AT LAST 

Civil war is the most terrible of all wars and England suffered badly during the long Wars of the Roses. It was 
a great thing for the country when at last Henry of Richmond* the son of Edmund Tudor, a Welshman, 
and head of the Red Rose faction, finally gained the upper hand, and by marrying Elizabeth of York, linked 
the two Roses and reigned over a united kingdom. Shakespeare in his “ King Richard the Third *’ tells 
the story in dramatic foim and here we have it as a narrative 


L rss than two years and a half after 
Richard ( lookback had seized 
the t rown he was defeated and 
slam on Hoswoilh hield, and Henry 
Huhniond, son ot Udmund Tudor, a 
Wtlshman who represented the Red 
Kosl cause became king 

T^v m.irrying Fh/.il>eth of York, the 
daughtci ol iMlward the Fourth and 
'.istcr of the little princes inurdeied in 
tlu lower he linked the two Roses 
.iiitl united the nation on< e more 
I iirlher the Welsh now that acountiy 
rn in ot thi ns was on the throiu ol 
Indind no longer regarded them 
stlvis as i iniujueied people but as 
pirt ol th< siinr nation aiicl from then 
onward w« lien no more of tiouhle in 
\\ dis 

H( nr\ was b\ no means an inter est- 
in; or lu lOK ehaiacttT Nor on the 
otluT haiul was lu a \mdictivo or 
l)loudthir-»l\ man like Richard the 
riiinl or 1 dward the I ourth He had 
i (u>od deal ol shiowd 
wisdom IS veas proved by 
lus taking 1 hzabi th of 
\ )rk loi a will He also 
\ci\ wisel\ summom'd 
Rnliament and persuaded 
it 1o pass an \f t in whii h 
it was del laii d th U ‘the 
itiheiitand ol thi eiowri 
shdl bi.Kst If mam and 
abnlc in the most loyal 
(xison of our So\ere*igii 
King Hemv tin* 

S( \e*iith and his hens ptr- 
pc tu illy with the giaee of 
(rod so to eiiduie, and in 
no otlK*r “ 

1 nv mass of the pi'ople 
were delight(*d at the utiioji 
of the two Roses and we 
get the lcH.'hng set foith 
m the old rliyine 

I lorn town to town, from lower 
t > towel, 

I hi. Red Rose is a glvhonii 
flowoi 

Her thiity years of wintei 
pist, 

Ihf Red Rose is revived at last 
She lifts her head foi endless bpniig, 
fur evirlastiUR blotisoiatiig 
iioth Rosis flourish, Red and White, 
la love and sisterly delight , 

Ihe two that were at stnle aie blended, 

And all old troubles now aie ended 

But Henry was very careful not to 
marry Elizabeth at once on his acces- 
sion He wanted to make it quite 
clear that he held the crown in his own 
right and not because he had married 
the daughter of King Edward the 


Fourth I his was important, foi had 
he acknowledged that the Yoikists 
had any right to the down he might 
hav(* found himself in diliicultu s sun e 
there wore otheis living who lould 
claim it on that ground 

Jhe str<*ngth of the nobles who hid 
hitherto divid< d powci with the King 
had l>een iiippled in the Wais ol the 
Roses .iiid Hcniy di i ided still liiither 
to reduce then |.m)wci by linking him 
self more with the Middle ( hisses, the 
rich md( hauls of the towns and the 
farnuMs and yc^omcn of the lountiy 
who were now beginning to rise into 
impoitinic I his wa^ really i good 
thing 111 the long iiin lor the country 
though some ol thi nobles suften I m 
the pi Ol I ss 

On one Ol i asion, lor example Hem y 
paid a visit to the Lari ot Oxlord, oin. 
ol lus gieat supj^irlifs Ihe f^arl 
received him with much honour and 
pageantry, and had drawn up two long 


lines of letaineis wearing his livery to 
receive the King When he was about 
to leave, Henry asked the Kail if all 
these men were his household servants, 
and when he heaid that they were not 
servants but retainers, he s.iid " 1 
thank you, my loid, for your good 
cheer, but t m.iy not endure to have 
my laws broken in my sight My 
attorney must speak with you 

There was a law against the nobles 


kc*epmg bands ol retainers and .irmed 
followfis, and the F..ail ot Ox foi d hid 
to pay a tine of ^io,ooo, and w.is per 
haps lucky to escape without losing liii 
hi ad 

We should not have liked to have 
lived in those days, foi while there was 
much magiuficeiii e and display there 
was viry little lomfoit and not much 
cleanliness In fact c IcMiiliness seems 
to have becMi an almost unknown .irt 
The homes even of the nobility weie 
dread hillv dirty and often when a lord 
and hts followets had lived in one ot his 
ni irisions lor any length of time it 
became so filthv that he found it 
necfssarv to move on to one ot his 
othi r hornt s 

ihe Lail ol Northumberland who 
lived at this lime hxs lelt an interesting 
and curious bcx>k behind him hum 
whuh we can leaiii a great deal about 
the way of living ot a gre it lord Wh(*n 
he moved from housi to house he took 
his bed. tables chans, and 
kitchen utensils with him 
Flies made of gteen 
wrK)d wcie very smoky 
ah.urs, and no doubt the 
pots ind pans became Vf‘iy 
blai k Piobably on this 
account thi siivants who 
looked attc*i the kitihcn 
things were i ailed thi* 

“ black g u ai d ‘ 1 he y 

were the lowest piople of 
the household and in tin 
com si ot time any low, 
coarse jwrson came to be 
known as a bl u kgiiard 

Queer Breakfast Fare 

The Karl ind his 
Coiinii*ss had breaklast 
c very clay at sev i ii o’c loc k 
and there was si t tor them 
a ciimrl ol boii, a quail 
ol wini and halt a i him 
of boiled bee t oi mutton 
(Tn 1 ast I)avss.ilt or tiesh 
fish took the ])lai e of the 
mc*at 1 he sc rvants had 
to livi on salt meat nearly all the year 
round foi m ‘ii had not yet leanit 
how to teed ( attic through the winter 
months when the grass does not glow 
fheto wt*rc also very few vegc'tablcs 
No mattei how cold the weather 
happened to be no tires were allowed 
after Lady Day, except for the F.arl 
and Lountess and then children The 
washing bill for the houscdiold which 
consisted of 1(36 jiersons, apart from 



The last charge of Richard III at the battle of Bosworth. Crying 
“ Treason 1 Treason I ” ha rushed at Henry Richmond and was slain 
almost at once 
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Visitors u IS v(T^ sill iIJ If w IS forf\ 
shilling's fi yc II find ihit indudtd flu 
Jim II usi <] III the ( fi i|)( I s( I V K ( s / h< n 
\i<rt oiil\ fiiiii /n tJu lioij < 

fiotd uid tin sh( 1 1 it di 

J hf s mil w i\ of lift lunfmtK. J n^lit 
<lown to Oik in 1 lirilnth'' tinu lud 
III old w riti I of Ik I »l i\ s i \ s \\ illi 
( iiitiiiud iisi^i llw Ik iis( w i\id 
iinsivoiiiv thiid it Im mil ikils 
trv to III )v ( on to mot Ik t 
Hi iir\ i< ill (d Hid illi i dl 11k los 
ind u isti < f till ( imI W n I nsiivt 
inu t lx limit np lu 1 h lx in to 
1 ( nniid (1( iiioni \ 
w In n piov( d \ t \ 
iisi till to In II 
I s )i \\ Ik n Ik 
dll d Ik li It 111 s( n 
t I Woo JO > I \ ist 
iinoiint jor tli is* 

I IV i ins Slim Ik 
I ( mmil did b v 
M t li « d 1 Im t 
V\ uld IK 1 I) If It I 
it d II 1 v\ id I \ 

0 K ( Ik piok I I 
t lx HI) lo \v u 
with J I nil ind 

mil non d H ii li i 
in 111 t > \ >t( Inin 
ii[>pli< s toi tlx 

1 n r])o I J Ik n 
w Ik I) Ik k 1 1 1 \ t d 
t ill iiioiK \ Ik di 1 
II >t |.o t > vv n but 
I I pt till iip{ Ik 

111 < lilt t nimi 
ti I ( irdin d Moi 
ton tin l>i hop oi 
I Iv who pi w siK h 
tini stiiwlxiiu 
Ml H o 1 bo t II Ih It 
Ki h lid tilt J lind 
w hill d 1 ( ouiK il 
I 1 m 1 hnu to SI nd 
h I oini (s< ( p i^t 

I I o ) ind \\ h o 
dt< rw mis bt i imi 
Vm hbishopot ( an 
ti I bm\ il ( 1 pt (1 

I I ( 1 ) I \ in his 
nil) 111 \ miking. 

St hi nil 

1 Ik It \v i s 1 
svsfiin known »is 
bi ill v ob IK ( s 
til It IS rii 11 UK II 
will a s k t d to 

III ikt l ])ll S( lit ol 

HOIK \ totlit Kiiif 
it w IS dtsvribtd 
I pmi h 1 ^ili 
bill wtx Ixtidi tilt sub]iit who did not 
i\ up If a 111 in in idt i pt it ^how 
♦ 111 11 Ik w IS iski d lo ]i i\ i 1 11 ^i sum to 
tht Knit fot it w is ob\ Kills Ik must lx 
VI i\ lull til lu 1 ouldiiot kt ( ]) up sii h I 
1 k)w If on tin otlu r hind Ik Int 1 
t|uutl\ indtiu^ilU lit d o w IS i kid 
to pi\ i it sum btt lusi It w is 
obvious tint is lu sptnt so httl 
Ik must sivt thi inon 

Motion vv IS MTV tltvti in k< 
inoiipv foi Hu Kin^ iiom b>th soils of 
pccmlt iiid so nun i inu It) s[x ik of 
^loIton s toik iiu nnnj tint if 
i man could slip oft tlu. pitinj. ot 


(vtiivis^nm lu taiikld on the 

otiKi proiik of fimsalilx 

i Jiosc iJi\s III whith Htiiiv ln(d 
wtii 1 tminiik ptunl ni tht historv of 
thi w uid Jhni vtrv ^Tt it thin^^s 
hipfxnid duiin^ his iiun Ihou^^h 
I n^lishiiK n Ji ul nothin^> tt> do with 
till Til ilirit tiv Auk iu i w isdisc ovt ii d 
( oust mtiijopk w is 1 ik< n bv t lu J urks 
ini siholirs is i i oust tpit nt t wtu 
dnvin with thtii It iiiniip, tt) Wtsttiii 
I uu>pL iiul finallv Mtultiii Siitiiit 
w is bt^un with tlu disnnciv tint tlu 
I iitli w IS not till (tnfit ol the Ibii 


Mist Uld tint tht jilinots move cl 
louiid tht Sun With tlu tonim|< of 
tlusi thiii^^s lilt oldoitlti pisstd and 
1 iKW dn b(j.nn todiwnfortlu world 
1 1 Kill) md and Isahtlli oi Spun got 
tlu iicdit loi fittinu out ( olmiibiis s 
expedition to Amt 111 i but Hiinv the 
Sc V tilth nc 11 1\ hid that lionoui 
Columbus had tiist applied without 
sut 1 1 ss lo Ui noa and the n to Poi lugal 
Uld Jmall> to Spam lor help but when 
thtv dl nfustd in sheer dispoi at ion 
Ik at list sent In bTothci H irtliolomtw 
to 1 ugUnd to tt it King Htnry the 
S( M nth vv ould lu Ip It is cjiiiU possible 


tint IJenrv would have dont so but 
uiifortunatt I\ HarthoJonu'w ftll among 
pirates cluiing his |ouiiiey and wheni lie 
iiiivtd m J ondoii he was m such a 
miserable jiliglit Ihif he eould not 

apfieir bcioie the King Ht there lore 
sptnt a good ileal ol time diawiiig and 
stllmg maps ni onh r to make tnoiigh 
inoiu V to t lothf himst If propt i \\ 

\t list lu obt until an mttrvitw 

witli 11 k King who uiiivtd him 

livoiii iblv but mtatiwliilt ( olumbiis 
not lu nmg born his biothtr afiplii tl 
to Outtn Isibtlli of ( 1st lit and she 
igici d to help him 
St) the diseoviiv 
ol A me lie i must 
be plutd to till 
1 11 dll of ( ohini 
bus who w IS born 
a (rinoisi nui to 
the S p I n I s h 
sovi II igns 

1 att 1 1 It III \ did 
St ndout oil XIX dl 
tion to till \i w 
Woild iindi r the 
It I d e I s 111 ]) () I 

St b isti III ( dx t I 
\ ent ti in wlu> h id 
s( ttli d in 1 ful md 
I hit t \])loii 1 dl 
t o V t 1 t d N i vv 
loimdl iiul vvhiih 
bet mu till nut 
1< us oj J n;. 1 mil s 

gl( it OV I IS( IS t III 

pin 

Hi ni\ did dl Ik 
( Old 1 to slit M^tll 
( 11 hi Ihioni md 
It hi (It ith hi It It 
it molt ]H>wiilijl 
thm it Ind tvti 
b t t n b t f o I I 
iKvtiiheless in 
It ign w IS not un 
t T o u bl t (I vv 1 1 ii 
cliimmts to till 
t h r on t J h ( n 

VVt It two gll it 11 

bt 1 1 ion s hot Ji 
stim;.(1v I noiip h 
centring lound 
impostors 

1 lu iiist of tlu SI 
w is rather a h mil 
sonu pit 1 s 1 n 1 
voutli \v lu) w is 
boin at Oxford 
I ft w as oi lowly 
origin but wi ire 
not (j u 1 1 1 sun 
whether his fathei was a baker or 
earpditir or shoemaktr ot oigm 
biiildir lit IS given all thcsi eleseiip 
tionsinoru orothei of the old e hromelt s 
I hi bo\, c«illcd I ambert SimneJ w is 
iifteen when he fell into the liands oi 
in Irish priest named Ruhaid Simon 
Simon thought out a rather mail sthenu 
by which lit hoped to advance himst If 
In the lowci ot Lontlon, kept a dost 
pnsonei was the I ail of Warwick, 
the young son of I dw ird the J ourth s 
biothtr the Duke ot ( larcnee who had 
bctu drowned m a butt ot Mdnisey 
wine He had committed no oilence 
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but King Henry thought it \Mst to krep 
him uiukr lock duel ktv or somt 
dis( oiit< nted pait\ might one cliy 
w ml t 6 make him King 

Simon's idea uas to train \ourig 
Siinntl to unprrsonatt tht Liil of 
W irwick and then to put him forward 
IS the Vorkist claim int to tht throne 
H< hid at first intended to mike 
Siinncl inipcrson itc Kuhiid Duke of 
^oik the little piinee smothucd by 
Kidiird the fhirtl s oitlers but after 
w irtls he changed his mind 

Teaching an Impostor 

Simon took I iinbtTl Sim ml ovei to 
litlind nid sehoolcd him m tin p irt 
ill w IS to pDv Jluii till priest went 

t the J irl of Kild in who w is 
( nfiiioi oi 1 (^rd Di putv ot lulind 
nd I it suppoitei ol the House oi 
\ il ml told liim thit the \oung 
I 111 ot W ifwick 
hill < iptd lioin the 

I \M I of I ondon 
II I w IS now in 

It I md He im 
nil 1 his piote ^c to 
flu I irl iiid it IS 
liiiti possibh th it 

II 1 )ifl Diput) 
dl\ lehiM 1 that 

Ik ^ ( ling m m w is 
i I \ 111 1 st lien At 
n\ 1 iti lie ]>iof< ss( <1 
t I 111 \( It 111 I d< 

1 I inimd t I lit him 
1 Hu tliioiK Sun 
M I w I II w lie (1 as 
Imii in 1 >ublm 
M 11 ^ lie 1 it ihiT 
nil who w IS the 
1i I i t J dw ird tlif 

I nitli md lilted 
H ni> the SiMiith 
Mth I (h id]\ h died 
li lit her lid md cut 

\ I 1 i 500 well 
tr mu d (t< I III m sol 
dills to issist in 
] 1 iMii Smmel or 
i Ik pi oil SSI d te> 

I I ^ i r (1 him her 
n ] luw the 1 III of 
\\ II w K k on the 

I n^lish thione 

\iws ol whit w IS liippMiiih h ifl 
niihul Henry and In did iMiy ‘^en 
sible thing lie loeik the 11 il nl of 
\\ itwiek out of th( Jeiwir paraeled 
him thremgh the slree ts ol I ondon md 
dlowed a number of peojdi to spi ik 
withliim riieii the >oimg priim w is 

II lunied onee more to 1 be lowei md 
1 1 jit in elose confine menl 

Simnel Taken Prisoner 

A few wt*eks latei Simon with 
I Hubert Simnel anel an irm> crossed 
te 1 meashirc anel laneli'ei near I nine ss 
whtie th(> were met bv i nunibti of 
Yorkist supporters ihev miicheel 
through Yoikshne and at Stoke n< it 
New irk in Nottingham shut met the 
King s arm} A hotly eemtested b ittle 
w IS fought which lasted foi thiee 
liouis but although the Oeimins 
fought well Henry’s loices triumph^ei 


and both Simon and T ambert Simnel 
were taken prisoners 

Jhe king then showed that he was i 
\er> ditiercnt tvpe of mm from som 
of his pi edf lessors eui the throne He 
was not at dl \jndietne Simon the 
pi lest w IS sent to prison tor the rest 
of his life but for }oung Simnel a 
\er\ euiious t iti \vis test rveel 

The King’s Joke 

Some of the nobles who Ind taken 
pot 111 the jebelhoii weie eoinm mdi d 
to itle ml the King s (. ourt in I ondon 
JIku tluv ''ei< iiiMted t> i ^ri it 
dmm I ^i\in b\ tht Kin^ md is the \ 
sit at the null i sti\in bo\ rime 
louml as \v is th< custom be nine 1 
wine tup \s the noble nun looked 
it this ho\ thev seeiutfl to ueoemse 
his t K c It w IS I tiiibcTi Simm I the 
talst I irl of \\ nwiek to? whom the v 


hid been lii hting and on whose 
aec ouut the } h id be e n fined 1 irgt sums 
ol uioneA by v\a\ of imnishme nt J hey 
must hue felt \cr> loohsh md 
huiiiih iteel 

Henry must have been something 
of I humorist foi iiiste ul of punishing 
Simnel he hid piidonul him and m idi 
him a '>eiilIioii 111 his kitehen iJuie 
pirt ol the youths duty w is to turn 
the spits on which the birds wen 
roisting be Jon the flit He did his 
work well and 1 tei seems to Inve 
bi en pionmted to the otiice ol f ilee^iuT 
a much inoie dignified ]>osf In this 
ntlur clt\er w ly Heniy ’‘howetl his 
eonteinpt for any who would issiil Ins 
throne 

As I rant IS Bat tm s lys 
lor lamlMTt the King would 
not take his life both out of magnini 
mit> thinking linn but as an image of 
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w ix tint others Ind temjicred and 
moulelcd and likewise out of wisdom 
thinking that it lu suffered death he 
would l>c Joi gotten too soon But 
being dno he would bo i continuil 
spcetule uid i kind ot icineely igiinst 
the like e neh inline nts 01 ptopic in 
time to conic 

In ill thi> Henry showed thit he 
])osscsstd ual wise loin and was pri 
piled If) stiiki out dong new temists 
vyithout tollowin^ toe) tloeh the l)e 
lii\ 10111 md deeds ot his pit de lessors 
u the 1 i^lisli till one 

A Great Maker of Money 

He li IS ])ten i illid the Solomon ol 
1 ngl md bcin^ leeouuttel I)\ some 
e Id w liters IS one ot the wisest prmees 
el Ins turn But yyhile thit title i 
soiiuwhitot ill e\ igge t ition then is 
Tiei doiiht tint He 111 \ by lits disc net 
bebivioiir mit only 
st I e n g t lie 11 1 <1 his 
ttnoiu but 111 itlc his 
t f u n 1 1 y 1 IT me it 
united thin it hid 
evil be t n be toie 
( )l e oui e Ins t \ 
tort ions ( miiol be 
o\(t 1 oe)ked Old till \ 
ire se)nu thing ot i 
blot on his I ( 1 g n 
But we must u me in 
bti the times in 
which he live el md 
tint I yen in these 
m itteis he be h ive el 
with less buitahty 
til an 111 my et his 
pi e elt t ( ssen s h id 
done It IS semie 
thing to eeime te> i 
1)1110(1 in the histe>iy 
of the eountiy whe n 
bloodshed is not the 
in im leituie ot its 
ret Olds 

J \tniii hispiivate 
life oi whuh liow 
eyei we know htlle 
Henry w is i gre et 
1 m p 1 o \ I me n t on 
m my of the sove 
le igns who liad gone 
be tore liim Ihc 
^ rcfitest we ikne S'v of hi (till u let w is 
i love of money which led him to 
do m my things that oilu 1 wise he would 
pie)b ildy not hive done Ol eoiirse the 
It cumulation of 1 luge sum ot money 
in his exehtepKi he l])( d to strengthen 
the eountry md in ike its financial 
peisitiem stionuei th m it h lel been 

Hunting Near Hyde Park 

He nr\ was fond ol hunting and use el 
to me ilge in this spoit very tegularly 
Tie introduce (1 to Lngland the liemh 
praetiee of driving game into nets 
It stems stiange in these days to think 
lh.il Ins gune preserves whuh were 
well stocked e Kte nded freun Hyde 
Puk to lldm]>ste acl do not 

associate hunting .md gimc with this 
ehstne t whuh now has a teeming 
po])nlatiem and is teivertd almost 
entiiely with stuets of houses 



HOW MAN HAS TOLD THE TIME THROUGH THE AGES 



These pictures show the evolution of the clock, from the far-off days when man first noted the passing of time by watching; the Sun's 
moTement in the h^ven^ noticed that the shadows lengthened as the Sun sank, and the Ancuent ^yptians told time by 

stMow sMies, in which the shadow of a bar passed along a scale as the Sun rose or sank. Sundials followed, and many ^st in England 
to*dav. <^<^urse, sundials have to be adjusted to different latitudes. Many other devices have been used for telUng the time, such 
as a bowl slowly filling with water, a dial worked by a float in water, and a burning candle, lamp or string. At last came the clo^ 
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WONDERS oF Land &Water||p^ 


THE GREAT MYSTERY OF TIME 

What IS Time ? We shall find it very hard to get or give a really satisfactory definition The dictionary 
says It IS a general idea of successive existence , the measure of duration/* while a well-known encyclo- 
pedia declares that attempted definitions are loo controversial to permit of their being given *’ We must, 
however, try to get some definite idea of what Time really is 


T o mO'»t ot us lim( piobibly stems 
i vtrv simpU iiuttiT What 
IS the tinu ysi isk iml the 
ui>lv i,i\Ln b\ >\ord ot mouth oi b\ 
thf fid o! \ clock IS til it it is n Mill 
oi two oiUkIv or somt olh< r Iniu 
Wt isk hov\ loii^ i ((rluii ]ouiim\ 

1 ik s iiicl irc told two oi thin h )urs 
S mu t)od\ w lilts to know oni i^< iiid 
\\( tt 11 ttu in 1 2 oi I \ oi vvii iti \ 1 1 
nn\ lieioTiKt Inin tluofon. is |ust 
1h( ]Kii)d whiili (li])scs txtwdn oiu 
<Miil ind uiothd IS lor t \ iinplt 
IkIwicii oui both 111(1 the ])usiiit 

III IlKllt 

Sonu p opl( piot)ib]\ tlniik tin 
111 )\ t nu lit of tin h in Is lound tlic ckn k 
li is tin L11U thiiir I I itm butthit 
i iil\ i \\ i\ of im i uniiL, wli it w( < dl 

1 inn I h ( 1 M ] 1 I ( 1 \ < r U\ u( in 

iit( 1 b\ 111 in 1 1 milk tin pi sm ol 
I mu so th it \\i iiUN in <k dmj:, with 
II 111 thci h i\c ( ni 1C 111 11 w iv i 
in h ilin I mn 

1 1 n I M I I )( in 1 m il < 1 mn Imt 

11(1 i\ t< II it Old wc kin w h w often 

1 k ^ ) wi nu» iln\mi\ cl list oi 
cw nil, link <d i (.lock c in Im m idc 
) tint the Ji Liids would ^o loiiti 1 tin 
III m my p(iKMl \m hk« d lh(\ 


could i»o loun I in i iniinitc. or they 
could t ikt i \( u to ^o lound 

( >1 (ouist tin H IS i iiituiil v\ i\ fA 
iin isuiiii/;^ I line I hi 1 irth tiiins 
joiirid oil its IMS III hoiiis iinl w( 
c ill tin ikikh! ol me coin])Ul( turn i 
d JV i he \ 11 Ih Irixds lomid the Sun 
in tust o\(i ej d\\s ind wc ( ill tint 
pciiol 1 \ ( 11 1 htn di\ idiii,. upthisi 

mil ksscr |tnil wt liivi i kind of 
i(M tnik with which to nu esuTf tin 
|» issiii^ ol ( \t ids 

Whit XVI 1 dlx nil iti w In n wc s ly M is 
IS o ( lo( k in tin c v i ninf is th it it is 
IX Inmis s»n < tJic Sun n u In d its 
hi^hisl point 111 tin sk\ 1 xci sunt 
th(T( xxir iidclli ( nt iin 11 on tin 1 nth 
tlnv Inxc nn » iiud linn by tin Sun 
Now id IX s h m« xn isti inmnisu kon 
I mu CM 11 moil n(init(l\ by n ud 
ol tin st ns, but I »i ndiinry puipists 
wt till usf tin Sun 

In xci\div hl( w< do not XX itch the 
Sun W( k IX t tin 1 tt niomcis to do 
tint lot IIS W( XV itch the dock to d 
th p issiij^ A lime lid wc iin isuic il 
In the ]nssij^c ot tin ind lound tlic 
dill Wh II tin hoii hind his piss d 
Inlt round the did! wc si\ six hours 
h ivc j^oin ind whin it h is ,^0111 round 


tin dill lompktdv i, houis hue 
pissed In some ckKks which m 
iioiii dcM ks it takes 2 ^ hoiiis for tlic 
li ind to go toni])U tdy toiind the di 1] 

Wc 1C (kon ordiinrx events in >c n 
months week ind diys ind m somt 
t iscs wt me isiiic Hum bx minutes iiid 
seconds IS Jot t \ imjilc the tmn i 
man t ike to uiii i mile 

In okU n d i\ 1 mu xv is me isuti d bv 
III hoiii 1 1 iss thill bv the moxciiniit 
ol Sind fiom tin toj) bull) ol th ). I is 
into tin bottom bulb 01 bx th 
lengtluninc indshorlenm ol 1 sii ulow 
on the gtoinid oi w ill ru b\ the move 
me 111 ot 1 shadow is on 1 simdi il ot 
hv the movement oi w it(i is it dii]>p(d 
liom 1 little 1 ink into 111 )tlu 1 t ink in 1 
w it( t ( ku k or bs the burimi^ el i 
< iiidle tint IS bx the moMnunl ol 
the 11 inn in uei nid in m r to the 
bottom is the e iinlk buinc J nviy in 
I le t without move mint it is impo stble 
to Iin isuit I line 01 t v( n to llimk oi 
Imu 

And this bnn s ns t > tin xtrx im 
port int 1 n 1 tint Imu is mscjuiihly 
l)ound up with motion I u e \ iiiipk 
il wt set out loi the r iilxv ly stitim 
hill 1 mile iw IV mil wc inn ri will 



It ts impossible to think of Tune apart from motion Here a schoolboy and his sister are gouig to the station The girl started earher, 
and IS walking while the boy, who started some tune afterwards, is runmng The time they take to get from their house to the station 
spends upon their motion, and the speed with which they h-avel to the station dqiendt upon the time they take 
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WO/\/DERS OF LAND AND WATER 


ijuukly all tin wa\ vm 1 
tli( u in )>( rli 1 ])“ s( \( n niin 
ut( tind ]iis1 I at( h th( ti iin 
If on tlx otixi ]i Lilli wlxn 

\M lift OUT 1 k)II«( llisti till ol 

hnir>inj^ to tlx stciiion vm 
II kI stKilh <l ilonj; \ < i \ 
slowlv t lx )ouMx \ iin^lit 
li L\ ( 1 ii\< n ( <|ii It tt 1 ol an 
hoin ind w( iioiild ln\ I 
nii\( d to litxi OUT It nn 
oiif 1 lx I HIM ot ni ikin 
tlx junii<\ iioin out lioii'M 
t > f lx t ition IS \v‘ ( m SI I 
d( |>( nd upon out mol ion 
ind tlx pt r d ot i iti oi out 
ti ivf lhn|. di ]H lids upon tlx 
t inx o ( upx d 

The Pait Played by Time 

Mut wli it \M ( in ill iin 
d( I itxl I Ihd I inx ]>] i\ 

I V ( I \ nupoi 1 lilt |J lit in all 
our li\ ( 1 I \ M \ tlun in 1 lx 
uni\ 1 1^( 1 111 inolion troin 

t lx inii litx ^ t til dow n to 
t lx 1 uix it <iioin oi \\ lix li 
our hoilx and dl tiling's, in 
( otnposi d II tlx w holt 
uiiivi Tsi suddt nl\ Ihi inx 
still md motion oi i m t \ 
Ivuxici isid tlx n tlx iL would 
lx no SIX h thiii/^ IS I mx 
toi wiihoiit moM iix lit tlx II 
(ouldhi no ( M Ills ind tlicu 
would h( no dm itioii ot an\ 
kind to nx isuM Ion pi it 
I inu I nu n Iv tlx nx i •.uiiiu 
oi inoM mi lit 11x1 without 
inovinxiit thin <ould lx no 

I IIIX 

Indi III nx n ol si x ix i now 
spi ik of I inx i tlx fouith 
dnixnuon piit as i thin;^ 
Ills linL;tli iixl bnadthand 
thx kix is so, tlx \ s u , It h Is 
1 mu SiMix It X ntists I o lui 
tlx I 1 lx \ ti II Us th it tlx 
ioiiii <ind iiibst iix ( oi 1 tliiiu 
h pi lids upon tiu tinu tikiii 
l)V tlx p iitu li 1 ol v\ lix h It 
i I oiuposi d in mo\ 111,4 iiom 

])1 ll ( to pi II I 

How Time Would Cease 

I lull tlx imoiint of m t 
dill 111 tlx hod} its unss, is 
sixntists tall It dt])duls on 
tlx tinu tlx pntxlis lake in 
tiuillin^' so lliat tlx j4U.itd 
the spiid of tlx ])artxKs tlu 
iti I tlu m iss of till hod\ 
ind tlx slovM 1 tlu s]H i d the 
h ss tlx in Us OI amount ol 
ruati n ll in tlu l)od> ( aiix d 
t > n lo, 4 X ll I oni liisuMi this 
nidins ihit it movdixnt 
d isi (1 not onl\ would 1 iiix 
u isL hut tlx nnivd i itsill 
would Cl is( to i Mil IhisiniN 
si i‘m difluiilt ind to iiixli i 
St ind it thoiouj^hlv wt should 
h i\t to know a Kood dt d ol 
tlu hif^lui mat lx mat us 

Wlun wi ha\<' a (hal 

to do and an \d> hus\ I nix 
seems to o(» ijuukh, hut it 
wc arc loitenii" «ihout with 



Here are two different types of water clock, the earliest form of 
clock, in which the passing of water in or out of a cistern changes 
the level of a float, and by a wheel and line, or a latchet and 
toothed wheel, moves a hand round a dial. Water clocks are 
ancient devices, but weie revived in the eighteenth century and 
aie «ti]I sometimes used 



This pnsoiipi in a dungeon would have no possible idea of the 
posing of time were it not for the daily visits of his gaoler 
The gaoler for him becomes a timepiece If shut up in the 
dungeon with sufficient food and no light or window, so that 
no one visited his cell he would not know whether a week or a 
yeai had passed Oi course, if he had a lamp the burning of the 
lamp would mark the passing of time 
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Tiotliinj? to occupy tie 
lime, ti»i we sa}, ‘‘hands’' 
lix busier we are, that is, tho 
niort quickly wc iiui\e, 
whet lx 1 It he oiii fi 1 1 01 oui 
haiuls or our hodu s 01 oiii 
eMs Ol tlx ])articles of oui 
hrain tlu moieqiiukh (In'* 
I line seem to p.iss 

If a man could be coiiliiu d 
in a dai k dungeon into w huh 
no light could pnu'triti and 
had an unlnnited su])])l\ cjf 
food tiuit with him so ih it 
no oiu had to visit I he nil, 
he would h.ixc nuxkaof the 
p.issing of hnu Ih would 
not know whethei lu h id 
httn lontiiicd 111 Ihi dmuioii 
foi a mofitli or .1 }car Of 
ionise III rutu.il piutuc 
piisoiuis who havi lui n < on- 
hixd in link dungions hi\c 
g UIX d sonu xltaof tlx piss- 
ing ol tunc fioni tlu \isitsof 
tlun g loleis with food tuxl 

Wfltl 1 

A Lamp In a Dungeon 

ll 111 tlx dungt on tlx n 
well an oil lamp huiiiing 
which had to he. ic idled lioin 
tune to tinu that would give 
a nuans ol nuasining I mx 
Jhit if tlu lam]T Will so 
pill 1(1 thill tlx oil w its iiito- 
imitic alh ^u])plud to il tioin 
outside so that it dwi\i 
u m nix cl lit tlu s luu I \ i hn 
tlu 1 nil}) and llu limi>went 
on Ixirning tlx n tlx u would 
leiiowavoi iniasuiing 1 inu 

Without movemeui it is 
i vide lit thou foil that tluii 
could Ih no lime 1 lx old 
wiitei who said One d i\ u 
with flu I Old as i thoiis md 
\cars and a thousand Mars 
fisoiic d 1 } had some ide 1 ot 
this gicat tinth 

Killing Time 

Jt IS strange what miscon 
leptions j>(c^pli‘ hiivi about 
Jinx, md iiow little Diet 
1 rally understand its nature 
lc> tlx^ niajoiitv iiuleccl it is 
nuicdv the fitkmg ol .i tioik 
OI the mo\ ing oi its I ands 
and vet all m some wa^ rc' ilise 
ditnl} that it IS connected with 
the passing of Hungs When 
there is little to do peop'i talk 
ot " killing time," whu h cer- 
tainly shows that th<\ have 
soni( idea that it hai a con- 
nection with movement 

Soung what a vital part 
liini ])la>s in our lives 
how inipoitant it is that we 
should use it aught i If the 
things we do die good things 
we shall ho able to look back 
with satisfac tion on the jiass- 
iiig of the Time, and feel 
that although it has seemed 
to go quickly it has not been 
misspent 





Of course, far more snow falls in Switzerland than in England, as we can see from this photograph of a normal winter landscape taken 
at Adelboden. Sometimes in a single day or night a couple of million tons of snow fall upon Switzerland. It is interesting to know that 
snow, though solid, neyertheless evaporates slowly, but, of course, the rate of evaporation is far less than the rate at which it falls 
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WHAT ENGLAND WAS LIKE 2,000 YEARS AGO 



It has been that God made the country but man made the town, and in a sense this is true. This photmaph, taken by an airman 
as he flew over the Amazon Forest }n South America, shows what a rasl untouched forest country looks like when seen from above. 
The trees are closely massed together, and the Amazon River is seen flowing on its course to the sea. Two thousand years ago a large 
part of England was covered with forest, and would have looked like this if seen from the air. As man multiplied and found it necessary 
to grow food, the forests were cleared, and now flelds of corn and other food plants have taken the place of the trees. * The Amaaon 
Forest, which begins near the Atlantic with a width of zoo miles, stretches almost across tiie continent, growing wider as it goes 




HOW MAN HAS CHANGED THE FACE OF ENGLAND 



Very little of the original forest that once covered England has survived The greater part of the country is now farmland and shows 
a pattern of van-coloured fields Other areas have been covered with sprawling industrial cities and are a confusion of railway 
junctions, smoking factories and slag heaps The above aerial view of Halifax m Yorkshire shows how completely man and his 
industries can ravage the face of the countryside Compare this picture with the one on the opposite page and you get a striking 
object lesson m how man is altering the world in which he hves All over Great Britain are scars of brick, mortar and concrete, 
proving how man is becoming more and more an industrial town-dweller and altering the countryside in the process 


4-49 


• F 2 




THE PRISM THAT TELLS US WHAT THE SUN IS MADE OF 



One of the greatest of all scientific disroyenes took place when Sir Isaac Newton let sunshine into a dark room through a small hole and 
caused the light to fall on a prism To his surprise, instead of getting a white image on a screen he saw a band of colour, and realised 
that sunlight was made up of seven colours It was the beginning of the great science of spectroscopy, or the analysis of light by means 
of the spectroscope, an instrument containing a prism or series of prisms Later it was found^^hat the light from different elements 
produced lines on the band of colour always in the same relative positions and now, by means of the spectroscope, we can analyse the 
light of the sun or a star and tell what these bodies are made of Helium was first found in the sun by the spectroscope 



Here we see the spectroscope in simple form The light to be examined comes through a slit, to a collimator or telescope, so arranged 
as to pass on a parallel pencil of rays to a prism Here the light is broken up into its colours and falls on the object glass of anomer 
telescope through which the observer looks An image of the spectrum forms at a focus in the telescope and the eyepiece magnifies it 









THE MOST MARVELLOUS OF INSTRUMENTS 

Man has made^ many marvellous instruments which have helped him to discover a street deal about the 
universe in which he lives. But who would have thought that he would ever have been able to hnd out 
what the Sun and the stars were made of ? Yet he has done this by means of the most wonderful of all 
instruments, the spectroscope, the essential part of which is a little glass prism. By means of the spectroscope 
man has even found substances in the Sun before he has found them on the Earth, a notable example being 
helium. Here we read about this greatest of all wonders in modem science 


W HO would have droamt that 
man ( ould over have discovered 
what the Sun is made of •» 

1 li it Kuat globe of hie. from which wc 
(lerue our light and heat, ib g) million 
milts «iwav from us and to think of 
liiidiiig out what particular siibstaiues 
tin Tt art in the Sun would have seemed 
to tin siiLiilists of a hundred years ago 
(piitf Ixyoiid th( r<*ath ol human 
possibility 

Nil the gical discoveiy has 
1)1(11 mide In tact, some ol 
llu ( It mt nts ha\t be on toiind in 
tlu Siui bcloit being tliscuMied 
on tlu 1 nth lubum was first 
(ouiitl ill tlu Sun uul that is 
wh\ it w.is givtn its name 
whit h tonus Irom the (rreck 
woul loi Sin hclios Ihtn 
iftii Ihi-. substance had bttn 
lound 111 the Sun mtn ol science 
ic isoncd that it must also exist 
tin tut 1 arth and thc»\ hunted 
Ik n till they touiicl it Now 
tluy t III fill an aiiship with 
lit hum gas 

Reaching to the Stars 

Ihil wi have not >el c xhaiisted 
tlu n aim of mans ingenuity 
U)i lu can reach out mueh far 
tlu I thill the Sun and can tell 
us whit substances there art iii 
d us SC) tar .iw.iy that wo cannot 
rttkoii then distance in nnlt‘s, 
but hive to sneak of them as 
l)t mg so many hundic'ds of thou- 
suitls e)f light ><ais away A I 
light \eai IS the distance a ray ! 
ol light, spt-cding at 186000 ^ 

miles a second, can tr«ivel 111 a 

I low IS this grciit wonder per- ^ 2 
tormed ^ Well, it is all done by The 
means of a little insti ument and 
known as a spcctioscope Jhe use t 
iitiine comes from two C^reek throi 
w«)ids which together rnciiii “to beco 
lot)k at an apparition “ It is bght 
n allv one of the most marvellous 
uisti uments that have ever been 
in VC ntccl, and when it was tirst 
made no one had any idi^a of the won 
dels it could perfoira 

It IS really an apparatus for break- 
ing up light into its various colours 
We know that when white light passes 
through a pnsm or a bevelled edge of 
glass, or even a drop of water, it is 
broken up into seven colours, which 
always appear in the same order, 


namely, violet, indigo, blue, green, 
yellow, orange and reel These colouis 
which appear in a band arc known as 
the sptctiuin and a veiy beautiful 
' apparition they form Ihc lain 
bow, as we read elsewhere in this liook 
IS only a spcntruin biought about by 
the sunlight being broken up and 
leflccted from countless drops of run 
Sir Isaac Newton who ibd so manv 



When a beam of light is passed through a prism it is broken 
up into the colours of which it is composed This is known 
as dispersion, and the beam of light is called the spectrum 
The greater the dispersion the longer will be the spectrum, 
and so when a very long spectrum is wanted it is usual to 
use a number of prisms, as shown here. The light passes 
through several pnsms one after the other, the dispersion 
booming greater at each, till at last, when the band of 
light passes into the observing telescope on the right, it is 
much drawn out In practice the prisms are put closer 
together than shown here 


wonderful things, was tlie first man to 
examine in a scientific way the results 
of passing light through a prism He 
admitted sunlight thiough a small 
hole 111 a window shutter and allowed 
the beam to pass through a glass prism. 
The result was that on the opj.iosite 
wall an image of the spectrum was 
thrown with the violet colour fartl est 


from tlu original direction ol tlu light 
and the red at the othc r end of flu liand 
It was Newton who gave tlu nanu ol 
‘ spedium ' to the band of colour 
It iniisl be iindcislCKKl and w( (in 
test it for oursilves that thcie is no 
definite divulmg liiu bilwicn the 
colours J h( V blend into oru anothei 
almost impcK ( piiblv so that if is 
impossible to si\ whcie one In gins 
and the otlun (nils It isottiii 
ihlficult to distinguish null go 
from the blue «iiid viok t 

iht prism thus shows us tint 
white light is made up oi a 
tnimbci of (olouis, and tint tlu 
])osi1ion of each in tlu sjiuttuni 
dtpf^nds upon the angle at whu h 
It IS bint bv tlu piism It is 
rathe I inU resting to nol(' that 
it the light alli i passing thiough 
out prism and Ixung biokni up 
into colours is the 11 allowed to 
pass t hi oup h another prism 
placed the' reverse way the 
colouis will be blended oiiii 
moi*^ into a beam of while light 

Catching and Breaking Light 

Ihc spec t rose oju thi wonder 
lul mslniment which we are 
considciing is an apparatus with 
a pnsm and telesiopcs so that 
the light irom the Sun, or a 
star, can lu' ( onveincntly i aught 
biokcu uj) and c\umntd 

!Many kinds of sju ctioscoiu' 
art made some indetxl »ir< viiy 
simple, and (an be carried in 
the pocket (Mlurs are more 
(daborate, and it is with these 
oken bitter that tlu* wonderful woik 
lown examining the Sun and stars 
rum ''' earned out 
rum, i'’ white light whu h gives a 

alto continuous spectrum of th( 
asses seven colours and wc (an git 
rsion this not only from sunlight but 
id of from any iiicaiulescent solid 
it 18 such as the white hot carlion 
loser filament of an electric lamp, or 
ot a limelighi 01 from an ordi- 
nal y gas or candle flame m 
which the light giving particUs are 
really bits of incaiulesc ent solid carbon 
If now we take a spectrum of a 
glowing gas or vapour it is quite 
d life rent Theic is no broad band of 
colour as m the cases mentioned 
instead we sie m'rely a few bright 
lines ol different colours in certain 
positions with the spaces bet ween 
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lx ( \ iniuK <1 
Ik n IK \ tr 

L,H ( II OI III 

hni I t \ I Ilou 


them quite diik H foi in t iik ( u( 
sprinkle. \ lillk silt on tlic uuk of i 
spinl limp tlu il inif uhiih vv is 
ilmo''t toloiii It S'. lx(onK^\ti\ 
i his 1 tilt odiiiin of lilt sill 
ind It d\v i\s iIk imi \^llf>v^ 

( oloiii 

Now if till fl imt. 
with 1 spci tro t opi 
tM\ V lolt 1 nidi;. I I lilt 
< r n d hut iik m I\ tw 
lint I lo t t( lilt I 1 h< It i on whv 
lliMt i‘' n » (ontiniioiis hind of t oloiir 
IS th it tlu itoin of odium v ipoiir, 

I tin in i t dt ol i^,ili1i)n piodiue 
\iliitions vvliith III thtii tuiii ^i\ o 
U | \ » S llw l \ S of tlu. 

nil 1 n Ih md f 1 om 
w iv ( s lit tilt w i\ t 
til it It )mt Msjhlt IS 
vt How 1 1 lit 

I ( t 11 t HI \ oiii tx 
} ( nitu ids fill tlu r J 1 1 

II pi It ht h I II d t lit 

) II it I imp on w III ]i 
W( s| I ml It i ht til in 
lilt nuh t ( lit hint h;.,h1 
inti hitwtfn tht twt) 

1 1 1 , 1 1 1 s 1 '.t 1 1 ( 1 1 \\ t 

t \ 1 III 1 II ( t 11 t ^ < lltiw 
sothum fl irtu In st of ill 

I h 1 till L h tlu s])( lio 
St o| III I ^t t IS d 
it 1 tl \ t \| 1 inittl twt 
hn ht \t lltiw lints with 
ill 1 lit it st d li k Now 
wt* It nit)\ t 1 Ik st i t n 
iiid d out t tho j 1 1 

I I ii 111 t ttiisisf tif 1 h< 
hintl t)f ttiltiiirs with 
twt) tl n I hilt s III t \ 

It tiv tlu po ition whtit 

tlu two hii ht \tllow 
lints wti pit\U)iisl\ 

\N h d is tht. t xpl III itioii 
f i till 


It IS this f ict whith (mbits ns to 
ttll whit tit me Ills tht re tre in the 
Sun iiitl tlu st ns Wlitn sunlight is 
t X imirit d tliTou^h a \ti V 
stt)]) flu It lit tdw i\s 1 larnt niimhcr 
t>f tl irk Inus ill vinous paits of it 
It w IS not uiitkisfooti it fust what 
tlu SI Wilt hut now wi know th it 
tlu\ lit till sp(ttraoi\ irious tknicnts 
whith irt ill i stilt of vapoiii in 
tlu Sun outti (intItijK I ht wliite 
h,-,ht fiom thf in tin hodv of the 
Sun L,iMs I tontiniioiis sjHitium with 
the toloins vioUt ]nili&(o hint tn 
\( lltiw orin^t intl ltd hut this li;^ht 
h IS tt) ])iss thioiigh the oiilti divtlopL 


Ream from . 

arc lamp Plate ^ithsld p 

I Burmnq rnsm 

\ Bun'^en Sodium j Lb ns J 



Here IS a while beam from an electric arc lamp which, passing through 
a silt 111 a plate is converged by a lens so as to fall upon a prism, that breaks 
it up into the seven colours of which it is composed The band of coloui is 
( ailed a spectrum Between the lantern from which the beam shines and the 
slit IS a Bunsen flame, and in this is burned a small piece of the metal sodium 
with the result that on the spectrum a dark line appears in the yellow part 


Lines in the Spectrum 

Will tlu < uitiinu U" 
loloiiiid s])(i.tium I*- 
tlu I rol I n u}i lit Id of 
tlu nu tiuksi (.nt linu 
iiid tlu two (1 11 k hiu 
lu tlu s[)( t tl mil of tlu 
hiinnn^ sodium in fi uit 
f Ik \ lit not r t 1 1 1 v 
diik hut t>nl\ sdiii 
d irk h\ (onti ist with 
Mu hi illi int < ontiniious 
ix ( trum 1 lu hill inn;. 
s(dium IS Tiimli lookr 
til ill tlu iiu indi sit nt 
Inn ind tlu t oo 1 < i 
s xhum \ ipoui ihsorhs 
f I om t 11 t I ontinuoiis 
pM tium of tlu him thosi in', which 
coiKsptind to its own spcttnini 

1 xjxiinufit hi\t shown thd t\tiv 
iluiiiKil tkiiKiit wlun ludtd sufti 
iKiilIv to V nioiisc nut t\ti\ ^ IS 
h( dtil to UK nuksitnct his its own 
(huutiiistu pdfruin 1 hts consists 
of cirt.iin hrif^ht lints which bclon;; 
to It cdoiu iiid thov alwa^s qipcar in 
ONactl> tlu sanu position in the 
spectrum ISo two dements have the 
same lints, noi any lints in common 



In this picture the light from the electric arc has been shut off by a plate 
and now only the light from the sodium flame can pass through the slit on to the 
Di I an The result is now a dark ground with only a bright yellow line in the 
place where the dark line appeared previously The line in the upper pictuie 
was not really black , it only appeared so in contrast with the spectrum of 
white light When we see the spectrum of the sodium flame alone it appears 
merely as a yellow line on a dark ground It always appears in the same 
position and so when we And it in a spectrum of sunlight we know there is 
sodium in the Sun In this picture we show a dark band to correspond with 
the spectrum of the first picture, but in actual practice the whole screen would 
be dark The sodium lint also really consists of two very fine lines close togcthei 


()i ;;lowiii;^ scipemi which surrounds 
tlu Suii And so we gel tlu spcctiti 
ol liu ddlerent dinuiits in that 
vapoui showing on the hand of 
colours 

H\ comparing the position of these' 
difteieiit line*- with the spectra of 
light fiom difiercnt elements wc can 
tell what deniejits there .ire in the 
Suns envelope Already about foxty 
dinunts have been discovered in 
tills way and similarly the spectra 

4^2 


of \aiious stars have shown us thit 
many elements found on the I .irtli 
also exist m thO'»e distant suns foi 
suns the> really aie 

It IS tlu sjKctrosi ope that has told 
us piartieallN all we know ol the 
pliysieal constitution of om Sun and of 
tlu stirs It wis 1 liivanin eqitieian 
11 lined ]osiph von hiaunhohi who 
first notice d that ttilnn dnk lines 
in tlu Suns speetrum eomcided m 
3>ositioii with tlu blight lints of tlu 
speeti i of \ uicnis nlifunl flinus 
and staiftd sdeiict on the hi^^hro id 
to Its mitxellous eliseovtius iboiit 
the Sun ind dist mt st ns 

1 lu spi c 1 1 os( op* 
tills 11 mill h in ()i e 
t \ e n th in tlu m i i ( 
e omposi t ton of tin 
disl int suns It is 
w o n d I 1 I u I I fioii^h 
thit we should be 
abh l)\ Its lid to 
li nil inon ibont i 
st II L imlll in niillu n 
links iw i\ thin ibont 
the t rust ol tlu 1 irtli 
fivi links down I nt 
we c 111 ilso te 11 l)\ tlu 
]>(( trust opi wluflui i 
t n I ill old si IT OI I 
yonii,^stn indwlutlui 
It IS nio\ mg iw i> fl in 
ns Ol tow nd us md 
dso t lu spt 1 d it w liu II 
it I III o V in St 11 
motions IS sin 1 1 1 i 
OIK kith of i mik i 
si ( Olid e m lx (k tt e tt d 
In this most mn\(l 
Ions () 1 ill iiisti i 
lilt Ills 

The Displaced Lines 

When tlu s]x tinm 
t)f .1 st 11 IS ] hoto 
gi ipht fl it IS I om]) 111 el 
with i s)x e tnim of non 
\ qxini till ]> n tie iil n 
hues of tlu non spit 
luiin Itiimmg i st m 
dud of re ft le net If 
we lie tl ive lling to 
w lids som thine, whit h 
isgi\ in; out light w i\ es 
111 otH elireetion wt 
intet molt light waves 
per stttintl thin it 
w i lie station ii y 
and tlu eflett is to 
shoi tin the w i\ e 
lengths C)n tlu otlur 
h mil if wt aic rcet fling 
the w .1 V e lengths 
beH:omt gie itei When a star who e 
spectrum wc photograph is moving 
towaids ns every wave length of its 
light appeals shorter than it would do 
if I aith and star were^ stationary and 
this lias tlu effect of displacing its 
iron lines towards the violet end of the 
spectrum The reverse is true if the 
star IS receding The displacement is 
then towards the red end 1 he .iniount 
of displacement indicates the sjeed of 
the stai s movement 



THE MARVELLOUS ROMANCE OF THE EEL 

The story of the common eel which we so often see in fish shops is a very remarkable romance which it has 
taken men of science long years to discover. The eel is, of course, one of our fresh-water fishes, but it is not 
born in river or lake or pond, but in the depths of the sea, far away in the Atlantic. How it makes its 
way across the ocean and up the rivers of Europe and then later finds its way back forms one of the most 
remarkable of all natural history stories. The facts of this wonderful romance can be read in these pages 


T ill Jifo stones ot mriuv Iimiih ctea 
tiin*s «irc romaiKOs niou womliT- 
lul tliaii »i!iv imagiiuiiv stones 
th.it I .in Ik nuicle up b\ even the most 
iii\cnti\e wnteis We (oiild not 
bein' e them il the e\Hlente did not 
in ik< »1 impossible to disbelii \ e W’ho, 
ioi mst.nue, ( ould e\er have invented 
sin h an ainaziiig stoiy as that of tin 
lih ol the (onimon eel uhirh we latdi 
in nvtis .ind lakes and find m the 
hshinon^t i 's shop 

ll(‘re IS 1 fish that looks like a snake 
v\ hose s( ah s .lie out of si^lit embedded 
in its skin and whose home is the fiesh 


mlanrl waters If <\er llieie w is a 
flesh w.i1t‘i fish wc should sa\ it was 
the common eel Hut eveiy eel wi see 
was bom awa\ out in tlie \tl.intie 
Otean, hundiedsot miles lioni Fnvjland 
and half a mile down below the surface, 
wheie the weight ot watei is so enoi 
mous th.it e\oii an engine oi a motor 
t ai would be ciuslied tlat 

The romantic life story of tlie eel has 
been discoveusl bv men ot siieme only 
in nsent ytais and it has h.nl to be 
pi(‘< ed t()geth<*r bit by bit W liat ate 
the iaits alxnit this stiange fish •• 
Wdl. heio IS the story 


No tgg Ol spawn of llit' eel h.is e\i r 
been found in a ri\ei ui pond, and no 
eels are hali hi d out in the pl.u e win le 
they habituall\ li\*‘ At a ccTt.iin 
se.ison ot 1hi‘ \e.ii eels, like birrls and 
other (leatuK's, <lesiu to become p.ii 
ents 1 Ik*\ gel restless, ,ind then 
instead of laving th(‘ir spawn m then 
1n‘sh w.ilei homes tlu\ make their 
w.iv fiom inland w.iteis by way ot 
damp ditches .ind even atioss the 
meadows .md roads, to the stK.im^ 
and nveis and so ,it last to the* sea, 
and swim away .uioss the Atlautu to 
the neighbouihood ot the* Htinmdas 



This picture-map illustrates a most remarkable fact about the eel. Every eel that we see in our rivers, lakes and ponds was born deep 
down in the Atlantic in the neighbourhood of the Bermudas, and made its way across the ocean and up the rivers of England. Its 
parents had, a year or two before, travelled from some lake or river in Europe, and often across country by way of damp ditches, to the 
sea, where they produced a family of young eels. All the eels found in Europe come from the depths of the ocean. American eels, 
which are a different species, also breed near the Bermudas, and they all make their way westward, and we never find American eels 

travelling eastward or European eels travelling westward 
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1 ven the eels tliat \rc kept in 
#itpi mums 111(1 pnv it< pond » c limb out 
and trv to get uv ly to the st i The. 
owner of tin aepiiniim wlio k(])t eels 
inside i buildinjL. found morning iftci 
moinmg th it tlwv hii hit the Kpiar 
iuiTi and tried to k<1 ouI (d the room 
\\h4ie it wissituited rhf\ veeie put 
bilk but 1h( next d »\ Ihi iistliss 
in itinis ly iin lift thin u it(r\ homi 
mil 1h(\ uiniinid iistliss lor weeks 
txi uisi thn lould not follow their 
fellows iw IV to the ik rnnid IS 

Children Unlike Their Parents 

At the SI ison whin this h i]i])eus cels 
(lime* tl« I* >PP< n inn and their 
skins benmt sihirv liidnd it used 
to be thoiij.h 1 ih it the s» siKiry eels 
will I dittiiint spec us liom the 
ordinnv < ni I>u 1 we know bettei now 
Himii^ le lehed mid Ml mtie the eels 
disip]Hii Liid lie n<\ei seen le, iin 
llu\ evidentlv ^^odown to d dejiths 
to I IV their sniwn or In due 

eour e the little eels ere hitched out 
but the V 111 not i bit like then pirents 
llu> ail tiny fl it fish ind ire^sodifier 
eiil Ihil up to t fe w \i iis men ot 
siienn thoui^lit they were in entiul> 
dilfeient eieitiiie ind iiimed them 
If ptoee ph iliis i word whii li me ins 
sm ill or 11 irrow skulle d 
1 he se \oiin>» eeb ire boin lilt 
Iki luse this form is suited to tlic 
situition in winch the\ start then 
lives Iht piiSMiie of w«it(i lestiiif 



Some eels travel overland to enclosed 
waters, «ind they have been found even 
in the Swiss lakes 3,000 feet above 
sea level, to which they have travelled 
by wa\ of rivers streams and damp 
grasslands 

It all seems (]uite incredible but the 
evidence for the truth of the story is 
beyond doubt To enabk it to cross 
drv land on its wav to or from the 
Atlantic the ctl has a wonderful 
development of the liead whu h t nables 
it to store up witei so tint it can 
breathe tlirough its gilK as it travels 
overlane 1 

Mothers Grow Bigger than Fathers 

An eel IS a greedv creature ind the 
female of the spteus is biegci and 
giocdicr and fierce 1 than the male 
While tilt father eel ranly evrerds 
thiee fett 111 length the mother is often 
double that si/c and some c ommon 
eels hive been found weighing is ninth 
as 2S pounds 

The tel will eat almost anything 
frogs, cirrion and so on and laige 
eels have Ixtn known to drag down 
under water ducklings and moorhen 
chicks from the pond on whieh they 
were floating *uk1 devour thim Some 
times a large ctl that has Ixen speared 
by a heron winds itself lound the biul s 
neck and both fish and bird dit to 
gether 

Wonderfully adapted to its peculiar 
mode of lift, the eel's snake like feirm 


up >n them is (({ud to m inv tons 
(iridiiillv the> rise to the 
surf ue and the n fiomiheii 
birth])! lee nc ii tlie Ikr 
mud IS they slowly mike 
the 11 w\> ae ross the 

Atl intie to I urojK \s 
the V ele> so the y im K tse in 
si/e ind ch 111^,4 their loirn 
till till \ in mini iture e e Is 
It Ides them ibout two 
veils to le le h Die nv< r J 
mouths of Put iin iiul 
1 ui i]K J he 11 the y m ike 
thill w ly in million’- u]» 
these iivtr iiid thi 11 
iriiv il is known is t le 
e e 1 I in the y then 
se I \ I be J n s e 1 1 1 < d 
I Ki rs I 1 he line n c iti h 


An eel rising m the water for food 
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and slimy skm enable it to worm 
its wa\ thiough reeds and 
grass and iiiucl, and a good 
supply ot slimy gkinds giv < s 
It a useful slippe 1 nu >-s I he 
stiff seaUs of the ordinarv 
fish would be a gnat h in 
(heap to the eel Henec 
the burying of the se dts 
in the smooth slii»pf 1 y skin 

A Prodigy of the Depths 

But the whole lonianee 
of the eel has not yet bee n 
told <liit in the Atlintic 
Ocean wheie the I uro])can 
tels bleed cels from the 
Amciuan Continent also 
lay their eggs and have 
their voung and yet mar 
vclloiis to relate while the 
young of the I uropean 
eels always tiavel e ist 
Wfird those of the Anic ncan 
e els inv ai lably tiav ed we st 
ward Ihc two species 
breed together m the same 


Great Travellers 

1 lit tin u in Is oi othe 1 
y nil e 1 in ti insle rn d 
m ^ el to ponds md 
I ik( s md olh I 1 n 1 i n d 
w di rs 1 hose th it in not 
i lu^ht ti i\el u]) tile nveis 
ind thiough the tiibutiry 
stre ims till they in lound 
ill over tin eountiy i his 
IS true oi dl the 1 inds 
whose nviiN ec>mmuniLate 
with the Athntic Otean 


An eel resting at the bottom of a pond When the time for pairing 
comes It will become restless and, if it is possible to escape, make 
its way out of the pond and across country to the sea 


water and yet the Amen 
can eels never travel east 
ward nor do the I iirope an 
cels evei tiavel westward 
Science cannot explain to 
us why this should be 
Sir Ray Lankester has 
voiy aptly summed up the 
romance of the eel in these 
words Who would over 
havQ imagined when he 
caught a wriggling eel with 
a b(x>k and worm thrown 
into some stagnant pool in 
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The Midlands, that the muddy creature 
xv.is some live or six years ago living as 
a ghiss-like leaf-shaped prodigy in the 
Atlantic depths ? Who would have 
dreamed that it has come all that long 
journey by its own efforts, and would 
probably, if it had not been hooked, 
fiavc wriggled one summer’s night out 
of the pond, across wet meadows, into 
a ditch, and so to the river, and back 
to the sea, to the far-away orgy in the 
dark, salt waters of the ocean floor, to 
the consummation of its own life and 
Its strange, mysterious ending ? " 

Eels Were Always a Delicacy 

Tlie eel has formed a table delicacy 
from the times of the Ancient Greeks, 
some of whom described it as “the Helen 
of the <liniier table.” They even made 
it a divinity, and spoke of ” those 
natives of the stream, holy eels.” 
'I'lie Romans also delighted in eels, 
and kept them in marble ponds so that 
they could have them lor the table 
whenever they wished, 

'I'o the J<!ws, however, the eel was a 
})rohibited fish, as it was supjxjsed to 1x5 
without scales. Of course, this idea 
has been proved by modern science to be 
wrong. The eel has scales, although they 
art' very small and are buried in the skin. 

Ill Kiigland, in olden times, the cel 
was a very important article of diet, 
lor people relied much more then upon 



The development of young eels from the 
leptocephalus stage, when it is flat, to 
the more general cylindrical form. These 
pictures are magnified 


fresh water fish than they do now. 
Every mona-siery, of course, ha i its 
fish pond, if it did not happen to be 
built on or near a river. The 


were often salted and kept for winter 
use when food was scarce. 

How jKipular the eel was is shown by 
the fact that so many plfires are nanuil 
after it. The city of Ely, for cxaTUple, 
is said to be so called because the local 
rents were paid in eels, and the name of 
the other l£ly, nciir Cardiff, is said to 
have the same origin. Elmore, on th<‘ 
Severn, received its name owing to the 
large number of eels that were captunxl 
there, and we all know the name of 
Eel-pie Island at Richmond. 

Eels are still used as hx>d by most 
European countries, the most ()Opular 
being conger and fresh-water eels The 
meat is nourishing and delicate when 
properly cooked, though some people 
find the flesh too oily and the fine iMjnes 
too difficult to remove. Before the First 
World War a large catching dejxii at 
the mouth of the Severn exported 250 
million elvers to Germany every year 

Native to warm seas are the eels 
called inorays, many of which are 
brilliantly coloured. The muraena. .so 
highly- prized by the Romans, is a 
member ot this group. 

The so-called electric eel, which is 
illuKtiated and described in page 228 
of volume 1 of this book, is not an eel 
at all but is a species ot gymnotid 
related to the carps and catfish. 


A GIANT LOBSTER CAPTURES HIS DINNER 



The lobster, which is e bUckish-green colour when auve, sno 01117 iurn» reu ««« wumg uwuis w uicuubai uivukui. .wu. wj 

heat, is a Quarrelsome creature md loves to fleht. Often when the lobster pots or traps are taken from the water some of the iotaten 
have lost their bic claws by fighting. But unUke ourselves when we lose an wm, a crustacew can grow a new Bmb. Ui^rs, like aU 
their relatives, aie scavengws mid wul eat anything in the flesh tine, preferring It decomposed. Here we see a lobster about to devour a crab 
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HOW OUR FOOD STRENGTHENS OUR MUSCLES 



Bat wielded bq the • 
energy which results 
from the combustion \ 
b of foods m the body ’ 




Wxygen sent 
urom lungs A 


Glycogen earned by the blood 
to the muscle, reconverted j 
into glucose and mixed with x 
oxygen from the lungs Y 


Insulin from the pancreasf^ 
\fires the glucose causing^ 
yjt to combine with ox ygen 
\ and produce^rguj^ 


Glucose earned i 
bythe blood to I 
me hver and M 
{ converted mtoM 
\glycogenmf ^ 





^ starch mlt 
J the stomach i 


^Starch converted into,' 
glucose m intestine 




It IS the food wc eat tliat gives strength to our muscles and helps us to do such things as kick a footbell or hit a cricket ball with a 
bat In this picture we see how it is that the food strengthens the muscles The carbohydrates which we take into our mouths pass 
to the stoinach and intestine, where the starch is converted into glucose, and is then absorbed and carried by the blood to the liver There 
it IS converted into givcogen and stored up foi use As required it is larried by the blood to the muscles, where it is changed back into 
glucose and mixed with oxygen from the lungs It is now like the petrol in the motor engine, a useful fuel only waiting to be fired to 
produce energy The firing is done by insulin fi om the pancreas, which causes the glucos** to combine with the oxygen and produce the 
energy which helps us to kick the ball or use the bat or do any other work requiring strength 






THE POWER OF A GROWING PLANT 

HOW ROOTS AND STEMS OVERCOME ALL DIFFICULTIES 


T ill luvslirv *111(1 pi)vv(t ijf Rrowth 
111 pi lilts IS d (.oust uil woiidt I 1(1 
those who will tciki the tioiihh 
to think I ( 1 us e onsidi i for t x iniph 
till istonishiiiR \*iriLl\ ol pi int ht< 
tint (oints out ot Ihi i *irth 

11(11 we hi\c a il'iintv Iittli h in In 11 
111(1 till It «i int redwood tni nsiiiR to 
1 hi i^ht of ^ tiiink iir 

luinhruui of niori than i hunditd 
felt III H IS a bt intitul and friRrnit 
10^1 1 delight to till tjt find i jov bi 

i lusi ol its sunt ind thin is i stink 
horn iungus stnt lliiu hki lottm ini it 
uid olliiidtng oui nost a si on of v irds 
btfon wt lonii upon it 

The Amazing Variety of Piant Life 

H( H 1 i lusi ions ])( nil witli its 
d< li( 111 ( oloiii inhiniidln tin bloom 
ml thin IS i i( list iin itti i( tivi 
lo I iii^ liiinip Ol swidi So wt might 
g> on Indiid wi lucd not iii\il 
oulsi 1( out own j mil 11 to lind ( \ idi 111 ( 

< I tin im i/ing N ITU t\ d i>l ml lift 
^il 1 h( mill ml loi ill tlusi gunt 

ir wills (I (kill ill lliwiis ot us( lul 
i 1 1 lusi lOIIs tl lilts IS 


Sc It ni ( howt \ 1 1 h IS t luglit u > 
some thing iboul ^lowth \\i knov\ 
til it thi mill isi lit i/t of \ )>lint or 
foi thi mUUt (’if th it ol 111 nil in d 
loniis ibout b> thi nils ot which thi 



The tip of the root of a seedling maple 
ttee magnified showing how slender 
hair-like tongues are sent out and push 
their way between the particles of sand 
and earth to suck up food foi the plant s 
nourishment and giowth 


)l ml >r b( d\ is m idi up imiltiphmg 
i( h 1(11 diMilis md thin tin puts 
biionii coinpliti (ills ind so Iht 
^towl h ) s on till m it in it \ is ic u hi d 
In old I that i pi ml mi\ grow fm 
condilt Mis in IKK su\ In the first 
pi K I it must hivi nioistiiii thin 
s(iondl\ thin must bi i iLvoiiribh 
tcinpiidun in thi thud pliii tin 
pi lilt n(|uins an then fourthly it 
ntids li^lit md Ustlv i i oust inf 
sup])l\ ot lood IS I ssc nil il If in\ oni 
ot till SI conditions IS ibsi nt tin pi ml 
c mil >t possiblv show hi ilthv giowlh 

Ail Things Come Out of the Earth 

1 list 1 ill l( 1 US t hmk how th( ol ml 
lutdswdii in onli r to grow Itdriws 
itsiuMstun troni till soil md iwiitii 
h IS w( 11 Slid 1 loin the soil ill things 
loim md ml > it ill thing) it lit 
nturn md \it it is ilw l^s n< w and 
lush ml cli in md ilw i\s n id\ foi 
IK w genii ill MIS 1 his soft thin mist 
ot till Filth s) nitnnti siiii illv Ihm 
till! it I mu )t bi shown in piojiii si di 
on m\ globi oi (hut supports dl tin 
I oimtli ss mvi I Ills ol UK n 


it i\Mi (n 111 till soil 1 h 
(ir it M 1 tel n li iins t ) 

II I s])i k 1 < 1 goi dm ss m 

i ^ ( w ill us( d thi 111 )st 
ipt I dl illusti III MIS 
will n ll liki III d it to thi 
in tl i\ III mt gii will 
It 1 111 slid IS it 1 

III in should i 1st SI i d into 
til loun 1 md should 
si i] ind ll 1 night md 
el i\ md the si kI should 

pi mg md glow ii]) he 
1 n v\ th not how 1 oi 
tli( I nth bi mge th i nth 
limt t luisclf I list the 
1 ) 1 1 1 till n the e IT iit( i 
til It the lull corn in the 

i ll 

The Mysteiy of Growth 

1 1 w do till pi lilt s 
gri w I low do the\ ob 
1 im till m iti ij d lor the ir 
nil n ise '> W h it is the ii 
ouK ( oi powe i to o\ e i 
ronii obst w le s cUid nit 1 1 
w it h su( c e Ss in the w oi Ul ^ 
If Wt eoidd answtr dl 
tlusi (juestions s itis! u 
toriK we should hive 
solvedtht m\st( i\ of hit 
As le nii>son s ud 

ll MM I 111 tile ( r iiinied 
w ill 

I tliwK vou out ol the 

( I UllllCS 

1 h( let >0(1 lieie loot uul 
ill in iii\ ll uid 

1 ittle flower but tf I (ould 
nil let St uul 

Whit >oii IK root ind ill 
uui ill in dl 

I should know what God 
md mall is 



A gooseberry bush with its roots excavated from the earth in which it 
was grown The enormous length of the roots can be seen from the 
height of the boy standing at the side The lengths which roots attain 
in their search for water are enormous The combined length of the root 
of one blade of wheat has been found to exceed a third of a mile, and the 
American mesquite sends its roots down 40 feet into the ground 


md 1111111 ils ind {>1 nils 
md Ins siip])i>rl(d flu in 

I M e >untless e v( h s md 
will V( t sijppoit tlu m f M 
iMlu I t oimth ss ( VI h s 

Moisture Essential 

I lu sod iniisl hive 
nuMstiiii it tlu pi lilt IS t ) 

I I \ i md glow S< nu 

t mu s the moist u i ( is 
obi mu d 11 it 111 illy fi >m 
r 1 I n 1 1 1 1 01 I I V I r s o! 
stie nils md some f mu s 

III drv md 11 id rtgi mis if 
I su]>plu d bv utifuiil 
1 r 1 1 g 1 1 1 0 n 1 lu pi mt 
d )( s I good d( ll lo lu Ip 
llS( It It will still It 

T )ots (low 11 in in\ It ( t 
ind in dl directions 
s( lie lung loi nioistuH 
m I in sonu t *im s as m 
th it ol till c It tus it will 
St It up supplu s ot W lt( I 
m its h i\ < s w hu h bt 
t )iiu big md flc shv in 
o I (1 ( r to rt t ii n tin 
nuMsturt 

\nv living pi mt is 
lirgtlv mult up of w lit r 
(j t ne 1 a 1 1 V more th m 
tint i t| u 1 1 t f 1 s of 1 1 s 
wtulil t onsist ot vv iti I, 
md 1 irgt cpi intitics must 
]>issthTOugh tlu pi mt ill 
tlu time it IS living in 
ordei thxt Iht food solu 
tion in the soil m*i\ bt 
t allied to the leaves 

'1 hi w ite r tra\ els up 
lluough the roots atid is 
pissed olt into the air 
thiough Uk leaves and 
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shoots lxpcnm«nts h<ivt 
shown that for ladi ton of dry j*rain 
fiiodtKt (1 from tin soil from -joo 1 o soo 
tons oi water must h ivi Indi taken in 
ii««in the soil hy Iht ^rowinf» ]>lants 

I h( plant il it IS to f*Tow inuM 
ita\( leal but the ternpe ratlin iniisl 
1 ( within ((ttaui limits il the pi int is 
to lu iualtin \Mun the. soil i^. below 
a ( 1 rtain t( rn]>( ratlin tin life pnu esses 
ot tli( plant an inon or K ss susjk mU <1 
hut above that nniiiniiiin the ]>lant 
Ltiows anel devilop sue e i sstiillv until 
I e(rt 4 nn de f»n e is n ii he d inel then 
with loo nine h heat the life jnoctsse*^ 

111! cease Mure fen e \<iniple 
will onlv ^e 1111111 itf at a te ni]M i.itnre 
it (le threes lahienlieit eir mem 
me] it ceases to )s(rmiiiati abe)\e 
e)^ eie^nes 

Iheu arc time some e s iroin w hie h 
the sen! eleiues its he el One is the 
inteinal heat oi the 1 irth but how fir 
this afietts the ti ni]H nilun lie ii the 
suii.iee is unknown In aii\ ease it 
must be e|uite. small i he n eleeavin^ 
oi}*anie matte I in the foini of nirinun 
he its the soil to some e \tent Hut the 
most impoitant source ol he it is the 
■sun I lus shuns upon the '•uificc of 


the* giemnel anel the heal parses elown- 
waicl b\ cemduetion 

That air is nrci'ssary to the fjrowth 
of ]>lan1s can be proveel b\ a simple- 
e\{)er merit We take twe^ wide 
montheel bottles and in the bottom eif 
caeh ])lue some wet bloltiiiK pape*r 
])oniinv m w itei to covei tiu' papei 
\ov\ wc fill both lK)ttlt‘S with peas 
OI be ms that have Ikm-ii prcMe>usl\ 
soaktel in water hir -24 hours Into 
the in t k eif one bottle we plare a 
tij^hllv*fittim» ceirk anel le.ive the other 
bottle open \s the water e v ape irate s 
1 1 0111 (lay to day we pour in more to 
make up for the loss Ji we put both 
bottles m a warm place we shall find 
afte r a sliort time that while in thee.ast 
of the corked bottk, the peas or beans 
ie mam as the > we re in the othe i bottle 
the\ spiont and bei'iti to j^iow 

In some wa\ wine h is tml nude 1 stood 
b\ se elitists the <iurj»\ eif the seed is 
set liee bv the action of the o\\gen in 
the air The oxvr^tn whieh the plant 
use's acts m the s mu wa\ as it den s upon 
.1 file Heat is it leased and tarbon 
dioxide IS jirodueed 

While in ve i3[etatii)ii ol a certain 
kind li^iht IS not ineessarx to gerivina 


lion and growth it is es«;entia1 for the 
hc'althy development of green plants 
Without It they bee onie stunti d 

hinallv the ]>lant must feed or it will 
not grow any moie than a boy or girl 
will glow if starved 

flivcn all these suitable conditions, 
the jiower of growth is ama/ing 
Vothmg e.an resist it Ihe roots 
devedoT) and peiutnite far into the 
groumi in search of food and moisture 
while that part of the plant whie h is 
above giouiiel tie vc lops and becomes 
strong m spite of all obstacle's So 
jH'rsistent is the giowtli that even an 
appaienlly fc'cble plant can do marvels 
A growing mushioom or toadstool 
has been known to lift a paving stone 
th.it was in the way A sapling tree 
that has devedoped from a ste'd falltm 
into a grave has giown bigger and 
bigger till it has split the stone tomb 
alMive it A young larch tre t glowing 
in a fissure of a big bouldtr has force el 
u]) a portion of tin stone weighing 
neail\ a ton anel a half Ihe roots of 
a tic'e 111 the tditoi s garde n upheaved 
a massive wall till it fell anel close by 
a trunk of a tie-e gic'w lound some 
he a\ ^ iron i ailings and absoi be d t lu'in 


THE STRANGE STORY OF THE FAMH.IAR JELLYFISH 


T in nioie we stnel> tin hie stone soi 
li\ mg t re atiire s tin nioic stiaiigc 
and wontle itul tluv see m Some 
oi tin most lemarkible life stones are 
thov of launliar creatures which do not 
at lirst glance seem \ ci> interesting 
lake foi inst unt tin jcll\ fish winch 


e vtiaordirurv ]>owtr of developing into 
not one jellyfish but many It re pro 
duces itself by buds and shexits growing 
on the surfeut of its bodv 

It flo its lot a time then fi\e*s itsc'lf to 
a rock and aftei changing till it 
appeals like a ntimbc'r of saucers piled 


to hatch out into \outig jellyfishes 
The jellyfish belongs to a family 
known as tile JVIcelusac Some aie ve-ry 
smill indec'd and othfis verv large 
One of the latte 1 see ii on tin shoic neai 
Bombay is s nd tej have we igln d several 
tons yet having no bones or shell, it 



IS so eoiniiHjn loiind 0111 io.i>ts and 
whuh w« see thrown iij) on the be.ieli 
.ind ilso Hotting in tin watei How is 
it boin and what is it*- lile history ^ 
Well the putuu ontliisptgt slum 
the de \ e lojuiit nt of a je Ih iish from the 
moment when the l.nva is hitched 
from one ol the eggs ult iseel b\ tin 
mothei jelUtish Ihis larv i has the 


one upon another, it throws off elibc 
4 »fle r lise, each of which floats in the 
water and dcvelojis into a perfect 
jelhiisli One inelividiia] hatched from 
an e gg may thin in a shoit time develop 
into a laige colony 

111 the eouist of time the-se jelly- 
fishes become' ]>aienls They in turn 
Drodiue eggs which arc later released 
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disappeared m the course of nine 
months, to the astonishment of the 
native fishermen, who watched it in the 
hope of being able to obtain liones or 
other remains that might juove useful. 

At the other extreme certain Medusae 
found ojft the coast of Gicervland are so 
small that a wineglass of water can 
hold 3,000 of them 






romance oF British History 






THE TALE OF AN IMPUDENT IMPOSTOR 

King Henry the Seventh did not find it easy to hold his throne. He had enemies in other countries, 
who were only too glad to support Impostors and help them in their efforts to seize the crown. The most 
formidable of these impostors was Perkin Warbeck, and here we read the story of his attempted usurpation 


T MfCRE is no d»)iibt that the clemency 
and mcideration of Henry the 
Seventh alter the (]uelling of 
the Lambert Simnel rebellion imiiressed 
the people of England and made them 
much less ready to take up arms against 
him in future. 

How wise he had been was soon 
proved, for only five years later 
anothcjr impostor arose, this time a 
much more formidable one than 
Simple Simnel had been. In this case, 
us in the prev^ious one, Margaret of 
H u r g u n d y , Edward the 
J'ourth's sister who hated 
Henry, played a leading part. 
lTidee<l. il she herself were not 
t]>e first to suggest the im* 

])osturc* she, at any rate, 
inspired and trained the im- 
postor. 

A Clever Counterfeit 

h'raricis IJacon, who wrote 
the hi.story of Henry the 
Si'venlh, tells us that “ the 
King lK‘gan again to be 
haunted with spirits, by the 
magic and curious arts of tht*. 

Lady Margaret; who raised 
11]) the ghost of Kichard, 
l)uk(‘ of York, second son of 
King Edward the Fourth, to 
walk and vex the King.“ 

He adds: “This was a 
finer couiit(Tfeit stone than 
LamlHirt Simnel, better done, 
and worn upon great (‘r 
hands ; being graeed after 
willi the wearing of a King 
of h'raiu.e, and a King ol 
Si utlaml, not of a Duchess of 
Uurgundy only. And foi 
Smmel, there w'as not mucli 
in him more than that he was 
a handsome boy, and did not 
shame his robes. But this 
youth of whom wc are now 
to speak was such a mer- 
curial as the like hath seldom 
been known, and could make 
his own jiart if at any timi' 
he chanced to be out.’* 

It was part of the Duchess 
of Burgundy's ixilicy to keep alive t>n 
all possible occasions the idea that little 
Kichard of York, the second son of 
Edward the Fourth, liad not really been 
murdered in the Tower of London at 
all ! She pretended that those who had 
destroyed the elder brother, Itdward the 
Fifth, were stricken with remorse and 
compassion towards the younger, and 
instead of killing liim set him free to 
seek his fortune. 

Of course, the story was a foolish 


one. for villains such as those con- 
ctTncd in the murder of the little 
princes were not likely to be moved by 
pity, and certainly Kichard the I'hird, 
if he did not actually see tlie bodies, 
must, at any rate, have taken the most 
sure and coilain means of knowing that 
the princes were actually dead. 

There are always plenty of people 
ready to believe a rumour, however 
foolish, particularly it it is in some way 
mixed up with a mystery, and so there 
wore, no doubt, at that time, thousands 


of people, both in England and in 
Europe, who thought it quite likely that 
the little Duk<i of York had been saved 
after all. When, therefore, the Duchess 
of Burgundy in 1492 seni a rather 
plausible and attractive young man, 
gaily dressed in fine clothes like a 
priiice, over to Ireland, declaring that 
he was her ne]>hew, people soon flocked 
to him, for if it is true to-day that the 
mass of people love a prince, it was 
even truer then. 


The so-called Duke of York landed 
at Cork, and he a1 onct; wiiitc a letter 
to the Earl of Kildare, who liad helpcfl 
Simnel and been forgiven by Henry the 
Seventh, to come to his aid and be of 
his party. Kildare, however, possibly 
because of Henry’s lenient treatment 
of him on the previous occasion, was not 
so ready to dabble with rt^lvllion as he 
had been before. 

A]»parently the young man from 
Flanders did not s<^elu so 1 English as he 
.should have done if he were really 
Edward the Fourth’s son, 
for we are toltl he was pul 
in training to s^ieak good 
English. 

Meanwhile, over on the 
Continent, Margaret of Bur 
gundy was not idle. She did 
all she could to gain friends 
for the supposerl prince, and 
enlisted the good will of 
Charles the ICighth, King of 
France. 

Honoured by a King 

This monarch did not love 
Henry of England, and was 
only too glad to embrace any 
chance of making difficulties 
for him. He. therefore, 
through the Duchess Mar 
garet, let the supposed prince 
know^ that he was his friend, 
and invited him to visit Paris 
As Bacon tells ns : “ 'I'hc 
young man thought himself 
in Heaven now that he was 
invited by so great a king 
in so honourable a manner, 
and imparting unto his 
friends in Ireland for then 
encouragt*ment liow fortune 
called him and what ho])es 
he had, sailed presently into 
France. Wlieii he was come 
to the Court of France, the 
King received him with great 
honour, saluted and styled 
him by the name of the Duke 
of York, lodged him Jind 
accommodated him in great 
state. And the Vietter to give 
him the rejiresentation and the counten; 
aiice v>f a prince, assigned him a guard 
for his person.” 

Charles, however, was not very 
serious in his support. All h<.‘ wanted 
to do was to make things unpleasant 
for Her^^J^ not to spend any money in 
helping a rival. Bacon says tliat 
“ IJpon the first grain of incense that 
was sacrific:^d upon the altar of peace at 
Boulogne, the supposed prince was 
' smoked away.* ” Yet the French king 



A search was made for the bodies but they could not be found 
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would tiol (It liver llio >oiini 7 nnii up 
to Hcnr\ hut sinipl) Wiinitd him uid 
dismissed linn 

rht youth was (hvtu rnou^di to 
know that tin best thiii^ w is to dis 
.Lppt .11 ifom ( hiiilt s s tt iiitou and ht 
tlunfoTt W(*n1 huk to 1 lanth rs to 
till DulIk ss ol JJuie^iind> Ihiii w is a 
pittiiiK that till nutiitss w IS now 
nuitnif^ him loi tlu In d tmu Slu 
pi(t( tided to sift his ( l.inns und aiU i 
ht II 111^ the* stoiy of Ins allt |;»( d tseapt 
fiom th( lowti ot London pioltssid 
to ht so satisliid that In was no 
niiposloi that she Input d heist If 
to 1 m ti.inspoite ej witli i kind ol 
istonishint III nn\t d ol jo> and wondtr 
at his nnitit uloiii tit li\t r.nii t it t tivinp 
him .IS if ht welt list n Irtiin death to 
lift .intl infetnnp th it («od 
V\ht> had in meh wondtiiiil 
in nine I pii'siived him from 
tit ith did likt wist lest i\( 
him toi aiiiit pleat «ind 
piosptioiis ioitiine 

I I mt IS 1 kit tin who i\ 
plains to IIS in dt tail that 
the \outh w.n an impostor 
sivs lh.it tlu Put he s*^ did 
him ill print (1\ honour tall 
iiip him ilw.ivs t>\ tlu iiatnt 
ol ht r lupluw «ind piv inp 
him the dt lit .ite title ol \\ hite 
Ktist ol I npl md Slu alsti 
af)|)oint(d him a pu<Lid eif 
tUnt\ hdhtiduts to .itterid 
his ptrMiii 

A Princely Impostor 

Niitlur was ht foi his 
pirt >.i>s|kieon ‘wantinp 
eitlui inpiatious oi piiiuely 
an Ol itady oi .ipposite 
inswtTs til 111 t onte ntinp anti 
tare ssinp those who did .ipply 
tlumsehts unto him or in 
]>ittt\ stoin md distl un to 
tluisi who St t mt d to eltjuht 
ol him hut in all tlimus did 
not ihl\ .1(1(1111 him a It in so 
mill h IS it w n ptiu lallv ht 
lit vt d as well amonust it 
pel son .IS .imoiipst ht 
\ ulp n tint ht w is melt tel 
l>ukt Kuhiid \ i> lumsi It 
w ith Ion ^ and t o n t i n u a I 
t ounlt ileitin}. .md with ott 
t( lliiiv* i lit was tiniud h\ 
lUhit almo 1 into the thniL’^ 
ht se t mt d to In and trom i 
li.ir to I ht he ve i 

IL this tmu the iitws li id re it he d 
1 md md and was ht m/; hla/t tl .ill t)\ e i 
the 1 oimti\ til Lt the Diikt of \ ork w i 
suieU iliv( md w IS ht mp In di d with 
pit it hoiioin 111 I t nut md 1 1 nidi is 
Kinp I It in \ w IS not asleiji hut ht 
was too wist and t Talt\ to -.liow an\ 
ft II OT t( ^uppt St that he w is it ill 
e OIK t Intel at whit was hap(Hnmp 
ahroid lit he i amt hiisv n set knur 
unmsweiahle pio(»t lh.it little Ru h ml 
(jf \ oik w.is re allv tltael 

1 ht‘ piust who hid transit lit tl the 
bodies ot the smolhtieel ])rnitts liom 
tlu fust ludt pnve to toiisttided 
pround was dt id \ staie li was m idt 
for Ihf bod Its hut the.) toulel not U 


tound Tt IS said hovetvei th it John 
Diphton one the at tu il mindenrs 
told tlu Kmp dt imitt 1\ that the* T)ukt* 
ot'Noik wa i(tuill\ killetl lit was a 
jiii^Oiti it the tmu mtl IS s lid to h ivt* 
hi e n foi iliw ith St t .it lihiitv 

Nimble Scouts and Spies 

lit III \ howieti toiild not lm t the* 
kind ot ]uoot ht lit (did ti» tonvinee 
tlu woild ir< thtitioit dteithd to 
send ovt 1 to llmdtis dntts stcint 
anti nimhlt stouts md spies ’ to see* if 
the\ (oiild find out wlio the t laimant 
It dl\ was J he \ were to spaie nt) 
e \]u list in their elfeirts Iti pt t it Iht 
htittom ot the eoiispii ic\ and the \ 
welt* it tlu sinu tmu to ptimt out to 
tlu \ outh s siijiptirte rs how little e Ihiiut' 


ol sue (ess ht it alH hat! so as to tle- 
t u h t he m liom his t .lust. \n\ laiplish 
m lie tmtt ills who wtn amonp Iho 
numht I wen to he sht>wn how weaker 
Ins elite ipii'.t ami hopt s wen built 
and with how pin le nt and pottnl a 
kmp tlu V h.nl to ilcal md tej leeoiieile 
them to tin Kmp with promise ol 
j) irdoii and pood t ondititms of le w ml 

The False Prince Unmasked 

A])pauntlv these spus and seouts 
wi It silt < < sstul in the ir mission, for we 
He tt)ld th.it d' a It suit of the ir efforts 
the Kmp h.id ‘ an inattmn of the 
impostor alive ' that is, a full aecemnt 
e)t his ptelipiet an I histoiy 1 he sup- 
jiostd prune w,is ieall\ a native cjf 


Itminiv in lielpmni the son of a con- 
\ e t ft d Jt w naiiKd Jedian ele Werbecepie 
st>m< time's Known as John Osheek 
1 lu ho\ ’s name w.is Peter, and hivinp 
het.n pnen ihe diminutive name of 
J’tteikiii came' to he known as Perkin 
I ht iiamt In which he has come down 
to IIS m histoiy is Perkin Waihenk 
Ue are told that ‘ he was a youth of 
fine i.iv(nir and sliape hut moie th.ui 
th.it lu had such a ei.itty .md he 
witchinp tashioii both to meive pity 
and to indue e lulie'i as was like a kind 
ol 1 is( m it ion and eiK hantme'nt to those 
who saw him oi lu.xid him ” 

lit seems to ha\t he em .i kmel ed 
111 11 do W(‘ll who h.id tr.ivedkel a pood 
dt d (Uitl lived In his wits tht kind ol 
person who in the'se d,i\s would flo.it 
a Tuihlik company oi ])l.i\ 
the (onlukiue tiuk on tu h 
stranpe ts 

Learning a Smooth Tale 

Diuhess Mai pant, sa> ^ 
Fiancis Ikit on. ' thoiipht she 
h.id now louiiil le iirions put i 
e>f m.irhk to eaive out an 
imape e^f a Duke ot \ ork S' e* 
k( pt him h\ he i .i pit at while 
hut with extrcnit sttiet\ 
Jilt while she nist Tinted him 
hv in mv c ihmt t conk it m t s 
first in piiiuel> hth.iMoui 
md pestiiTt' tl ichiiip him 
how lu should keep stale \( t 
with a modest sense oi liis 
mjsloilnms I ht n she m 
toinu el him ot all tlu < ii 
eumslmees .md [i iit u iil iis 
that e one (I lie d the pe isoii oi 
Hu h.iid the Duke, ol ’^oik 
which tu was to ae t md dt 
set duel unto him the (ursoii 
apes hue anu Ills .md it il 
iius of Liu Kmp and (Jiuiii 
his pretended p.iunts md 
ol his hiotlur sisteis md 
d i \ ( I s othe IS th it we n 
luviiest him in his ehildhood 
Jopether with all pas«>cnM ^ 
some seciet some eommon 
that were iit lor .i e hilel s 
ni('mt)r> till the' dr ith oi 
Kinp I dwaid ’ She taiiphl 
him, adds Hat on, to till i 
smooth and like ly t.ik w ai n 
iiip liim not "to vary iioni it 
Henry Intel to pet the 
\outh driv en out ol Manrkr'* 
hv M.iiparet s son tlie Archduke Ma\i 
mill in hnt was unsiuee sstul 1 inu 
was p issinp and Pen km havmp won .i 
nnmhe i ot I npUsh lefupe es te) his cause 
(k ( idt d to make .i deseeml upon the 
eoa't eit Kent We elo not know how 
mmv me n he had hut he cast am hoi 
eilf Sindwieh .md Deal and sent semu 
e)l lii> Wfitriors ashore hoastinp of the 
prt .it ioiei' th.it was to follow The* 
Kentish meui, howi'vt'r were' very cold, 
.mel noticing that thc'rc was no dis 
tmpuisheul ICiiglishman among Perkin’s 
snpoortcTs, set upon those wlio had 
lamled ami cut tht'in to piece's before 
they could fly back to tlxeir ships 
Ihey also captured 150 persons, w'ho 
were taken to London lopcd together 
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hkf I tccini oi hois(q Ibfsc v/tro ill 
1 * warning to olbtrs sonic in 

J ijinloii mil the list at \arioiis pluis 
in till s( 1 to 1st of !\i n1 Sussex mil 
Noilolk foi St a marks or lif,hthousis 
to h i< b Pirkins pcopli to ivoicl tin 
( <) 1st 

It u IS an unproniisiiif^ bt^iiiiiiui: lor 
ill intiipiisc tbit bid is its i 

pli ndiil < limn 

btikiii biinstll i\as toi i iimnii^' ii 
I mil \Mtli till Inst ])Lit\ mil sum 
tlun illicit he sultd iv\ i> buU ti 
1 1 lull is 

\ttti I tinu it was lilt In l\ikm 
m 1 Ills iollovMis tbit siniH tlnn^ inoii 
nmst I I iloni oi tin tm tbi\ bid 
kindli il would lln kt i out I b< viuin^. 
Jinn ibiitfoii sukd foi Stoll ind to 
mb t till lul]) 1)1 liinis tin I niilb 
\\1 iiiiiMil him d Shibn Vi rkm 
( Id bis t lb ind | inu s di < 1 tit d 1 b it 
Iw w I ii)ii\mcid 1 b It till \isiloi w is 
I db tlu l>iiki ()l ^nlk tint hi would 
ml I III bis 4 111 f mil tbit bi boiild 

II t )( pi 111 him ol ])uf t 111 liimillmti 
III b mils As i pii ol of 


The lush bad t*i\in him \irv little 
suppoit mdtbt 1 irlot Kild in lonktd 
upon bis c mst with \er\ lobl tvis 

Exetei Closes its Gates 

Ibiet tboiisind (orinslnnen ]oiiud 
him md be now issued a proc lam it ion 
m wbitb hi m I01411 st\ltd bimstU 
J<iL b lid 1 )ukt (l\i>ik but !<ii limit be 
loiiitb IxiiiK e>t 1 nj.li!id His btiptis 
siij^^istid tint it w is nnpoitinl bi 
should I ijituK some w db d iit\ mil 
so lit 111 in lit (1 to J \t tt I mtl de m nub el 
idnn*.sion 

lilt titi/ens ]iowt\ti closed tb< n 
^ites and st nt <11 siinll\ to Kmj^ 
llini> ioi 111 !]) Viilin nni\ li id no 
ntilbi\ but tlu \ Iru d t t iki tin it\ 
b\ < iliii^ tin will md b\ sittiiif, 
tin ^ itt s till liii lleiiti/iii liowtvii 
ii])ilbi] tin it t Ilk md tin besu^tr 
Wile diiieii tie in tin wills with tin 
1 ss 4 1 »t»o mt 11 1 In Knn Innind 

toiw lid m ittnv to the In Ip li Ins 
lo\ i) siii)i<ets mil Ptrkin dteidtd tbit 
distietion w is tin bcttii put ei 


life d lit would eomt out of sinctiiarv 
md vobint iiih sinnntbt 
Somt me tube Ts of the eoimeil uivistd 
tlu Km^ tt) t iki the Pit tt ndt 1 b\ 
lout mil put him tt> eb itli btlicvm 
lb it tin Popt would fount tin 
Mol ition ol siiutuirv Hut othtis 
itabsin^ that all daii^t r was now pist 
in;^idmtit\ I be Km » ntvii blood 
till! t\ t<)t)k tin Idttrtourst .md ent 
word to Perkin tbd it In woubi sui 
leiitbi bis lilt should bi s]Mt<d 

lit St ( iiif^ tbd ill hope w is e,on4 
iittpltd the Kini;’ s iiuridul 4 fit i 
iiid on comm;’ out ot simtiinv w is 
in idi I pusont 1 and t ikt n to Ixtiei 
ind tlun to I oiidoii 1 lie Kin^ bow 
(\(i did not lint in mltiMtw wdb 
bun but nnulv s iw Inni tmt ol 
tin 10 d\ ffoni i window 

\ lew Tinisb idtisol tin ubtlbon m 
( )iiiw ill well txitidttl bid tin miss 
ot tin ubtls Will nn pinioiud 
INikm wi mocked n be rode on tlu 
louinev to J oiiiioii md in tlu ( itv 
itsflt hr w is toin(\td 1< isiiu 1\ on 
b o 1 se 1) I ( k tliioii^^b tlu 


in t ) )tl w ill tin Kmj, ^ n t 
I im t I wdi tin 1 i4l\ 

< d 1 iniit (louloti <1 Mi bit 1 
I 1 In I II 1 t 1 Himtle \ md 
114 11 kiiiswom m t t bis 
wi I \t i\ be Mitilni mtl 
iitii 11 1 itl\ 1 In n I 11 mi. 
n 111 n c t 1)4 I b u t I Miu s 
III]) inn ti bs i T I I n 
III lb II 11(1 into N< ith 
unil 1 1 Ml 1 

A Scottish Joke 

\\ lit n I In St lon^li w ir 
T I bt ^ m w 1st MIL, tin 
indrv ot Ins supposed 
III |i e ts P( ikin i lid to 
I n It moiisti dt (I wit II 
Km I inn s but tli d nion 

I li nl\ 111 ub i b ill ]( kni^ 
14 ] h md 1 1n St ( Isirn n 
W( nt n w islin md pill i^ 

II tin (oiirdt\si4b 

1 mu ift( r it mu t inn 



tit e ts so tb d the ]h oi)b 
im^btsK till pie tt mill loi 
tlu nist 1\ 4 s 

Perkin in the Stocks 

J'( tkm wiote i hill it 
eoind ol Ins e uK bistoiv 
and bow lie bid (onu to 
impiisondi tbi HiiKt of 
A oik His tendtssion w is 
\t T\ d iin u 114' t <• t b ( 
Diuhessof Hui^,und\ md 
lilt 1 bis fi is( 4) tlu It w IS 
no like bbood tbit a n v 
I in t li e 1 preleiitbi would 
st ind 111 lie b e baiict of 
sue 1 1 ss 

P< tkin w iskt pt i])iisimeT 
111 till I owt T e)f I oiidon but 
Hu on tills us It w is 
not loi 4 tbd Pit km wlio 
w IS in ide of tjuuksilvtr 
wliitb 1 bird to bold eir 
ifn])Tist)n Ingin to sin for 


t siisptd the self l\bd de 1 1 iMii/ bis ketpcis lu 

Hide )1 \t>rk i 1 tomdiibit md be n dour and miiehed off to 1 luntori took him to his bids and in ub spied 
i ki 1 him to b i\( Scotlmd md st i k Hi on witfi di\ humour tells us tbit to tlu st 1 


)id (Tilt fittei pint m wiinli to st i> 

I 1 in luwtMr toiibl not bnl to 
1 1 nnltis ft r Mixmiiliin bid t b mj^td 
bis mind ind bet onu liioiub with 
lbni\ Ht tlu It ion s nle<l with Ins 
Witt md a iiumbe 1 of lolloweis to Ire 
1 md 

Mn ])i4>ple of C ornw dl bid some 
Imu lx Ion u \ oUt (1 a^ iinst HeiiT\ on 
mount of tlu t i\es thit wete wiiiiif^ 
tioin ibfin foi his w iis Some of tlum 
bill in lit lied to I ondon wliert tin v 
wtTe soon dt It at( tl Iben It iilers win 
exteuled bid tlu miss of the people 
wtit pardoned and allowid to leturn 
bonic liny ^'tre however still 
somt what ebseontented and it was 
su^;ftested to Peikm tint Cornwall 
woubi be a ^tjod plat « in whie-b to make 
an invasion of 1 nKlanel 

He therefore Katbeud a small force of 
alxnit 1 20 fif^htin^ nu n embarked them 
in four small vessels and saiUd from 
Ireland for Bodmin where he landed 


bt w IS bt^muinK dit uly to sepunt 
out r\i upm till Clown md another 
u]K)n the bant tu in 

The Leader Deserts His Men 

His uin> " i'* now ibout 7 tx)0 
stioiu and wluii be i< i luel I .uintoii 
Ptikm pretentbd to bt vtiv uptiinistir 
and ])upaitd to pi\t tlu Kini( s foiees 
bittb Jbit bt w IS t min of sti iw lor 
iboul midiiip^bt be with sixtv bt>rsc 
mt II b ft bis followtis m tlu line b .ind 
lied to He milt n in tlu New Poiist 
when bt took s,m( tu ir\ in thi Abbe\ 
It was i iKX>i an I iiu in spiiilt d t nd to 
so imbitioiis an cute rpiisi 

Any badei who leaves hi-, followers 
m thi hiteh and steks sifefy for him 
s(lf tan no longer count on support 
for his eaust So it was with IVrkin 
Warlxck Henry bad by this time 
made a lovful entrance into I xedtr 
and ho consulted with hib eouneil 
whether he should not spare PtrkinS 


Inst mt pursiiil followttl .mtl tlu 
fnj.,iti\t w IS obli.'ed to turn bwk incl 
onct inoit like s mt tu iry this turn in 
tlu Piioiv ol She nt Hit Piioi who 
w IS a kind .md holy man wenf t ) the 
Kiiik mtl lx sought him .1^^1111 to spin 
Perkin lib M inv of Hcniys 
(ounscilois urRod that the' tulprit 
should be hm^td but Ht nrv binisclf 
said l.ike linn forth .mcl set tb 
knive in tbi sttxks 

Perkin w.is the nion placed in the 
stuck first it Westminster aiul xfter 
w.ifds at ( ht ipside where it is saiel 
that he read a eonttssion in publu 
When a third time lu trieel teieseape 
the Kin^ at list had him banged at 
I yburn 

Henry w.is very kind to Perkins 
wife the Lady Catharine Gen don, and 
he slioulel ceitainlv be' honoured as 
the nieist mere ifui king that had 
sat upon the English throne since 
William the Conqueror 
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A WONDERFUL SET OF OPTICAL ILLUSIONS 



Here are some remarkable optical illusions in i the two black discb in the centre are the same size, although the right-hand one looks 
^ the same length In 3 if we rotate this page the spiral and the circle will look 

^ il they were moving round In 4 the dotted circles are the same size, although the bottom one loolu larger In 5 we rmsjudge the 
continuation of the slanting line In 6 the rectangles are upright but they seem toppling over No 7, looked at from a distance, appears 
hexagons In 8 we seem first to be looking down on the cube, and then up under it In 9, 10, xx, xg, x8» 20, ax 
appear curved or slanting In la, 14 and 16 the triangle, circle and squares iq)pear warped No X5 appears as a 
series of spirals, but really consists of circles In 17 and 19 we appear to be first looking up and then down upon the blocks and stairs 









hemistry&Physics 




CAN WE BELIEVE WHAT WE SEE ? 

Our eyes ohen deceive us and it is never quite sate to believe a thing merely because we see it It is 
astonishing what different accounts a number of people will give of some incident or object which they have 
all seen The eyes have not conveyed the same message to the brain in all cases Here we read many 
interesting things about our sight and how difficult it is to see things as they really are 

H ow often we hear the tvpression scene Motoi cars arc nuining up and tlust follow ont^ inotlur in ripnl sin 

* Seeing IS believing • Then down the road {K*opl( lu wdking to ctssion the imi^is lu bltndid on th< 

are plenty of sceptical jx^oplt ind fio Ihtu mouths mo\c as wc lu ii iftina or s(ncn it the baik of our tyt 

who stem prepared to t)tlicvo almost them spi ik find so on It all looks so that wc gc t the illusion of one pic ture 
nothing < xcept on the exuh tue of their \ery lifelike and whit we see cut niily with objects mo\mg inste id of i sue 
own tves apiicars to In in reality i movin,^ pii et'ssion ol many still life jnctuios 

I> It IS it a fact that sicmg is l>clic\ tuic in which people In have ind ict I lu le lina is a \trv sensitive iiitm 

mg ^ ( an we trust our eyes and really just as they do m red hit brant lining the interior of flu eve ind 

iKlitve that whit wc sec exists as and As a mittei of liet we see nothing it 's icillv an expansion of the optic 
whcK wc set it This is cert unly of the kind Inste id e»f a eontinnoiis nerve V\t look at an objiel siy i 

not the else it dll Our eyes irt scene in which jHojilt walk and move tree and the i lys of light iiom it 

deceiving, us ill the time aiiei niinv their bodies and motor t us run ibout j^iss through i doubly convex lens 
things tint we look at ue not it all and iiee'i wive ind birds iU what we known is the ervstalline lems m front 
IS we see them really sec although wi do not know of the eye ind then thiough i little 

Pet hips the most fimiliir iximple it or at any rate do not think alMtiit round hole in leuitiin whuli is e died 
IS the jiietuie thrown on the screen at it is i very npid succession ol still the iiis 

the ( menu \s we look at the scieen life photogiaphs Fae h one is a little When wo look into a peison s eye we 

wf ippe II to s*^t peihii>s i street dilTe re nt fienn the prt\ ions one ind as see i little black s]>ot in the centre 



Tin. i Hf t iiiT fh ff irt g fniHf Sttte Biuldihy in Mew York from • duUnce On die nght we tee it as Tiewed from kboM. Of 

coufae.tlielefM»nd picture ewes tfo true idee of the budduig In the right-hand picture, as we look down, the btdiduig teems to taper 
towards die bottom. Smee t^photagrephswere taken e large television aerwlhH been erected on the top of the Empire State Budding 
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which gels smdller\\)ii n d 
brii^ht lii^ht shines upon 
the e\( and ldt|t'<i when 
the Iifilit IS less linllicmt 
It IS iK»t italh <1 dark 
r>l)]ect at dll hut an 
opi niii^ in IIh iti<- w Iik h 
has th« wonddiui powci 
of add] )t 111^' it tt li so that 
pist the n^ht amount of 
liphf uin ♦ nUi llu 
IK ithe r too iniK li lua too 
little 

\ni»lh( I in n \ < lions 
powd poss<'^‘'ed h\ file 
f \ ( IS til It tin ( I \ st dlinr 
lens, tiiioidh uhich ill 
till r i\ s p IS*" h< h i( the \ 
i( a( h llu K till I l^ ihli to 
fiio lif\ it ( iirvdt UK oi 
loimdiie ss in in Ii <i \\ \\ 
a to id if)t it ( li to tin 
(list IIK ( of tin oh)e < t 
St < n I In*" IS t ) (11 ihli 
it to t liTow d di-*tin( t ind 
e It II nil 1^ ( of tilt oLijt t t 
on to ttu Jt tin I In other 
words tilt It ns of thi t vt 
!*> ihk to l(*e us |u*"l IS we 
locus i (dnu II If tin 
e \ e did not ptisst s t Ins 
]iov\t I nio t ot tJie t him *" 

\M St t would he vd\ 
iiidistiiKt 

I ht r«i\s tit In ht fitan Atatneralt 
lh( ohjt 1 1 ,is 1 h(> jiiS". Ldti give a 
Ihioinh tin It ns eioss a> a man 
mu diiolher ind tlu proportion t 
nil i^c ol lilt ohjt 1 1 whit h 
is tlnown upon th< it tin i at the 
hack ot lilt (\t isitvdsto llu pit 
tun of the tnt Ihtitloit i upsult 
down intl tins is triu td tvdvtlnii.' 
wt look It N\h\ tin 11 Is It tint \t 
do not sd thill, s upsidt down ^ J ht 
inswti Is thiL tlu hiain ])t)-,st s-,t s tlu 
powd til tlttdinniinp tlu it il ptjation 
ot whit we s(t I ht tst sets the 
ohjt 1 1 u])sicl( tlown hut the hr iin telli 



A t amera lens works on much the same piinciple as the human eye anti 
Ldii give a completely distorted picture of even such a familiar subject 
a> a man In the above photograph, the man’s feet are out of all 
proportion to his body because of the angle at which the camera was held 


inij)uss(d tni tun n tina at ont^ ptunt it 
(lots nt)t immcdnlth disapjie.ir when 
llu unapt app( ns tiorn niotlui ptiiiit 
aricj St) as llu stick is intivttl round and 
itiuiid rapidh tlu siitttssrsc itn 
piissions rtrnim king cnou h ftir the 
t^lowint^ jioint to ippt II .IS a continuous 
(lit It \\c llirrik w( stc a crick of 
liplit hut wc, aLtiiaIl> stc nothing of 
the kiiul 


from a centre, but if we 
follow them round with 
a blunt point we shall 
find that each is a clch 
nite circle Jwen alter 
we ha\e convinced oiu- 
sclvcs ol this by testing 
wo can scdicclv believe 
as we look at the picture 
tliat the lines are not 
spirals 

Tsow consult r the diaw - 
mgs at tlu foot ot this 
column fnNo i the tops 
.ind bottoms bcxoini le 
vdsdl if wi look at them 
ioi a inomtiit oi two In 
No 2 tlu sti .light white 
lints aic jiai.ilUI hut sc (in 
Well pi d b( ( ausi of the 
cui\((l lims In No ^ 
the two sh.ipcs do not 
appear to ht tlu s.iine 
SI/C although thp\ au 
In No I the boundary 
lints arc par a lit I hut do 
not ap]H ar to hi hi c aiist 
oi tlu ill iiinghoiic pitti III 
and diamonds In No 5 
closing tlu right c\t and 
looking with tlu left .It 
tlu dot causes tlu cioss 
to dis ippc.ir it till p.igi* 
IS hi ought < lost to tlu e\i 
nan eye and In No h the thid figures 
ihar subject au all tlu sinic height 
' of 5ill It docs not tike very 
*ra was held i(jdisti ict oui sieht 

Jn No i<> on pcigi |()2 
the scjiiaics appe ai vcr\ iniu h ihstoitcd 
and arc not sc c n «is s(|uarcs at all 1 his 
IS because the cross lines dc(ci\c us 
and give a wron* impicssion In the 
same wav the circle m No 14 dot ^ not 
■jec'rii to be a circle just hc( ausc it has 
been drawn on a pattern ol .ingles 
I’tiliaps the most sinking ot these 
0ptu.1l illusions are those in whuh 


us tin I OIK it position 111 which it is If wc want to ira 
It is ic dl\ vtiv wondiilul when Jise liow tlioioughlt 

wc look out of the window or at nnu liable our c\cs 

llu putiJKs II this /)ook or at our arc wi should t\ 

fiidicl on till otlii I sid ot tlu t d)Ii ainiiu sonu ot the 

to think that tlu iin.i^cs of all tlu si ojitii al illusionsgivcn 

llmi^^s on tlu stmn of oui c\i arc on this pigi and on 

upside down ])agc s 05 and 4(12 

^ ^ ^ 1 00k for instance. 

Quick Movement Deceives the Eye tlu hist illusion 

Ni»w \\lun tlu tma has bttn t\ picture on page (»5 

j»osi d to light 01 to '•onu biight obji c t ^ ou would never 

and thdi llu ol)|dt is itinovtcl the die am that the 

ulma docs not at oiict stop giMiig .1 ciiived lines .lu ail 

sensation of light llu Imu rcipnud ciiclis Net such i> 

loi till sdisation to subside is about rcallv the case Ihc 

oiu iditli of a second foi a bright light [ilaul bai kground has 

and oru eighth ot a ‘■ccoiul lor a distoitcd oni sight 

nuKU tiiU liulit and we (loimt sei the 

\\ li» II s()im om takes a stick troni tin lines as tlicv iidljy 

flit and nnnis It lounil ami uninil in a art Thina(>ain Imtk 

tinlt wt do not sit th< glowiiif; tnd ol at No i5oni>d)>e46z 

tilt stick as .1 point goint? rtiund and Vte niiRlit lie quite 

round wlidt wt stt is a tontiiiuons surcwlitnwt lookat 

bright tirclt 1 ht n ason is that w lit n this that the huts are 

tile iniayt of tlu ^lowiiiR tntl had Imn spiralb all emanating 



Here are some more curious optical illusions which meke it 
quite evident that seeing is not always believing. As eatplained 
in the text, straight lines can appear curved and figures all 
the same height seem to be of different sizes 
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parallel lines are made to appear any- 
thing but parallel, by the simple devict 
nt crossing them with other lines Many 
instances will be found on this page 
I he bldick squares in No i8 also 
have the effect of distorting the lines 
just as the black diamonds in No 6 
make the rectangles look 
IS if th(> arc leaning to 
light and left 
Our ctes also deccuc 
us very much as tii the 
siz of things 1 vanqiks 
oi this kind of illusion will 
l»t lound on page m 

nuinbcis i 2 and 4 I lien 
l(M>k No Kj a flight 

()l sluts going fiom the 
hottoin li It haml corner 
up to thi top right hand 
t»rnti A-. wc UkiU how- 
( vt llu (h vKi SCI ins to 
t Inn u .ind wc appear to 
! ( looking it t)i( unde r- 
suk of a sliii(*ist I list 
1 in No H at Inst the Imt 
( ( ms to b« goiog bom the 
hottoni light hand (oiiiti 
111 fionl to the top left 
hind (oimr it the bcik 
nid tlun liter a moinint 
01 two tile whole tiling 
and tin lint 
s< ( in to |.o tioin tilt top 
1 < It h uid coTiK r in fiont 
to the bottom light hind 
( ( 1 1K I it tfu bai k In t Ik 
I nst c is( s( ( the outside 
lu lit li ind hu c of till (.uIh 
in piispiiti\< iiid in the 
Sdond < is< wc SIC the 
(It hind outside face of 
tile < ubc in jxrsjM ( live 

Evidence of the Eyes 

Ml this should make us 
v<i\ ciiaiy id Knit )(ic})t 
in^ flu c vide nee of oui 
own ight without some 
otfitT testimony Ilicic 
ail e ists in whicli inti 111 
glut piopli in the full 
pe> ses ion of their fatal 
tu SI (in to nt things 
whuh do not exist at all at the ])la<c 
will 11 they see them I he late Pin 
fi or Huxley te lls us of <1 1 idy who saw 
lie I husband stcuuling be foie hi 1 and 
looking lixcdly at her with 1 serious 
ixpiession though at the me he 
was at another pLiei On aiiothu 


occasion she saw a cat in the room 
lying on the nig and so vivid w^is the 
illusion that she had great diffii ulty 
ill satisfying herself that there was 
no cat theie 

Professor Huxley says the Lidv uii- 
doubteellv saw wliat she said she saw 


Ihert ean be no doubt that cxietly 
those pills of Jill It tin i which woiilti 
havi been atiietcd by the im ige of tin 
e it and of her husliaml were tluown 
into a torrf-yKinding state of activity 
by soini iiiteinal taiise 

\s a proof ol how difheult it itally is 


to know what our eyes have seen, this 
true inudent may be recorded 

\ diMinguisluei stienlisl was kc 
tilling to a gathering ol sehulais and 
when all was ejuiit savi foi the pio 
fcsseji s voiti and thi nicmbirs of the 
audience were giving him then close 
at tint ion a door at the 
back of till hall snddenlv 
e)]Hned iind a man in 1 
sti -inge eostunu iiislud 
U]> till aisle I lose Iv pui 
sued b\ iinothi i man with 
L kiiiii 111 his h mil 1 III 
lust in in will n In 11 u luil 
the top of till ludl turiK d 
lound mil 1 in out ol 1 
side dooi till 1)111 IK I 
follow iiK him 

When Scholais Disagree 

1 he Ir ( lull I showi d no 
sij ns I I I \i ite nil nt or 

diiliiibmii 111 simpiv 

w ilki il ai loss ( lo ed the 
dooi wliiih lilt] Inen left 
open and le tinned to his 
])1 It I it till di sk 1 hi II 
lie ml 

< Il iitle men .1 must 
i])i)Iugisc fill what Ills 
|ust ha]>]XiKi) till 1 had 
ur«in{.rd till v\liolt inci 
dint I \v lilt you to 
help nie laiiv out iiii 
i\})CiniKiit Will V oil ( ac il 
pk ISC wiiti IS d( tailed an 
ai count as \ou can o( 
will! YOU h iM just setn 
mil let nu have your 
p ipi !•- as soon is possible 
Dm would lijvi ex 
jKitid thit .1 boilv ol 
SI K ntists i( e iistoini d to 
jiaying close itti ntion 
to whit the \ saw, would 
have been able to 
describe this meuknt 
aci 111 itedy Hut no two 
of till accounts igiied 
111 all details, only two 
dcsenptions ol Hu first 
m in s i ostimu «ip]>ro.ic lie il 
aieuricy and the whole 
meuliiit with its seipul should make 
us vfiy c ire till about being epiite sure 
of thi ill t Ills of anvtiung we hivc'cen 
It is because ol Hus uiueitainty that 
in ( units oi 1 iw witnesses ait •■o eair 
fully and mmutcK exiuimd about the 
me idi nts that tin y profe s^ to Inive se^i n 



Here is another interesting example of a perspective view as seen by the 
eye We are looking down from above on some giant skyscrapers of 
New York, which appear to be much narrower at the base than at the 
top This is what we see, but we know that the true shape of the buildings 
IS quite different from their appearance W'e cannot believe our eye 


HOW AN IRON AXE CAN BE MADE TO FLOAT 


T in Ri IS a story in the Book of Kings 
111 tlic Biblo about a man whose 
axe head flew off the h indie 
While he was fi lling a tree and stink in 
tlif watt*r It was a horiowed axe and 
hf wis greitly coneenied but the sioiy 
goi s on to tell us tliat a prophet e ut down 
i stick cast It into the water and the 
iron did swim ** Of course we know th'vt 
in the ordinary way iron does not float 
and therefore this story is describe d «is a 
mirae ie 

But although normally iron will not 



A wonderful thing an iron axe floating 
on the surface of a liquid 


4f>5 


float on wdUf in non ixf ran really 
he 1 idi to llu It lion sinks 111 water 
becausi it 1 lu iMi i thin tin w iter being 
IK iriy ci^hf turns as dcnsi But it will 
floit on nine ID V or ijuirksiKer liecaiise 
thi (jiieksilvei u imieh denser than the 
lion being thirtee n and a half times as 
hi aw as ,1 siniiku epiantity of water 
Hu iron floats on the quicksilvei for the 
sdini ri isoii that eork and lu float on 
water Huv are lighter than the* fluiel 
Siibslaiues will always float on fluids that 
arc dcH'scr than themselves 


9 (w % 



SUN RAYS THAT WE CANNOT SEE 

A SIMPLE EXPLANATION OF THE RADIOMETER 


T ill I i\ (Inti inn t > h > 11 I Ih 
Sum w Ik II f i t I t In mi }i i 
I 1 I Ml II Im( 1 < Ji up Mlt > t )l( 

( )I<UM \ 1 ‘>1 mkIi 1 I u km 

\ ( ll( v\ <»MI « Mil nil Ml I ill 1 

Uk ( \\ ( (Ml ( < \m 1 il M ( \ 

I lit ll ( ( IK IK 1 1 lit lll\ I l\ th It 
< OIIK 1 U \t I) i ll ( il I ( i 1 ll 


1i(i( >n It loi tlK\ tnk( it in tlx ir 
It mkI fro inolioii IxtWKii tlx \ iix s 
Mid lilt 1^1 iss t( ixls ils \ to lot Me Ml 
till I j p > ]t( (lin(ti(/ii to Dill ol tlx 

V Ml S 

In tins insili\( instinnxiit v\ lii( h 
\si Ml i\ olU 11 s« t M Mulin 111 11.1 k mist s 


It 1 ^ l>\ Tiu Ills of tin ( vt ( ption lily 
(liluiti loim of lulionutu tint Hk 
L inoiiiit of he it U(ei\i(l liom tlx st irs 
I Ih MX LSiiml \t IMonnl WiKon 
llu\ hui cl lulioinitii so sinsitiM 
111 it item .!( tiuilK nutisuK tlx lx at 
iiDiii m oT(linii\ lighted ( mdk jduni 
cl Iniiidii d iiiih s <]\\ u 


p( ( t T UUI t III K IK ( lx I I l\ s 

(jiiil iu\ I il)i( 1 I n ( \ 

I > \ oil I tlx \ I )1 t IK U II it IK 

I 11 KMt I lilt 1 1 e I U t I I V Ml 1 
Mill 1 1 I nil Ti ] t lx t I 

II W ll i IK I II )\\ U Mill I K I 

I ll Mill I I I K ll IV I Mill ll 

I 11 t I W l\ I l( M 1 ll f I M llx 

I i\ w fix ll IK v I ll I< t 11 n 

II lit Midt d NI MX )t t lx III IK 

) ) ) 1 MMt I It M I 1 il I M ( t 

Villi MV 

An English Invention 

[ 1 tu d( \V( I M vv 1 h ll tlx 

I IN IK ( iMin Ik Ml t lx Sum 

II \M ( imi t (tlx Ml Mid 1 lx \ 

M M t VN Min 11 11 ll t I l( I 

Will 1 lx \ M d( I ( 1(1 I V 1 

\ ( r \ d ll ll Mill U 1 II iM I M w M 

IS I 1 I lx MX ft 1 V\ III ll 111 Ml 

I 1 IN MX I mil Ml I NN 1 Ml 

V I Mt d I \ tlx K ll I II ll ll 
X lltl 1 Sll \\ llll MM ( K I ( 

1 t MX I U II ll lot Ml IS I It 

Itiill di iNMi 111 M IX ( lid lid 

K tin on I NNo (It ll iip]) III 

III xl( tlx Inilii Mid K tin ( n 

1 1) nx t I 'll it( p Mil I I t Inn 
Kid with i nil ll Ml Mid 1 ( ll ll 

( i t lx ( It III IS li\ d I \ MX ot 

I Inn diiiniMMiMi t i inx in > it( 1 
mi t n id NN Mil I nMpl)l x I 

I lx \M 1 Id ol till llllN NN Midinill 
I M it Ml I t ll Ml Inn ) I mis 
\Imio t ill t lx 111 ll i l>t in 
i \t 1 1 t( d li nil 111 I iilli 

\\ Ik m tin Ml t 1 n III (Mil 
pi ll ( d in tlx null lit t lx N MX s 
Ik m to r t iti in ix li i vv i\ 

tint tlx I 1 ll l\i IX d I I < ilvN IN 
Ml V I iw i\ limn tlx I IN of 

lif^lit I lx i \pl in ition IV ( n hv 

( X lit I 1 I I iollovv s t Ix 
1)1 X Ui IX (I I i( ( s ID-, n I) t lx 1 ll 

Ix it 1 IN W Iix ll IK IMN I ll l( 

I ) n I ( ti 1 I ll m 1 1x polishi d 

I X I )• t Ix V MX s Mid I 

hi I nil Ix t ti I 



f i si-, m id( Nv it ll this in 
st r ii nil n 1 indx iti tli it tlx 
hii hi star \ri1iinis studs 1o *i 
sipi m tool of tlx I IT th 

suilxi diont IS mix h Ix it is 
would ( onx to it fioni i h hti d 
( mdl( [>l X ( (I it i di t MX ( of 

IX m 1\ six mill s th it IS up 

po->in iioix ol tlx ( nxlli Ix 1 
W( U to 1)( d) m hi d is it p i s( I 
thimii^h tlx MI 

1 lx Ix it fioin \ i i-M IS i (]ii d 
to 111 it K ( i iv( d fioiM i luht( (1 
( indli Ml iilv iiiix null iw iv 

How Stai Heat is Me«isuieil 

Sn W illi im ( lool IS IV ( tlx 
n mil of 1 idionx t( i to hi htt Ii 
Mistninx lit Ix ( MI ( lx til )ii lit 

it ( mild Ix list 1 to MX isiiK tlx 

int( M its ol 1 nil it ion I Ix tm in 
of imt I imx nt ii ( d Im nx i ui 
Ml tlx 1 idi itxni It mi st tis is 
ol 1 i M inoK (h Ix iti tv pi Ml Ml 
th it ^hown Ml tlx px tiiii I Ix 
II Ml oil wllX h tlx N MX M 
fiv d M( uspi nd( d hv m i \ 

( ( ( dm Iv tiiK film r)f (|ii lit/ 
Mill t Ix w holi m ti iiiix lit 1 
niui h srn till r md li^hti i Him 
th it >hown Ix ll 

W lx M tlx I nil it loM I ills on 
tlx (1 ll k( IX d sidi s of tlx V MX 
tlx slightest ditlfitioii is di 
ti 1 1 < d hv w Ml hm i [x t of 
light utlec tt d hv i sin di mii loi 
tho niovenx id of tlx v nx hi m » 
verv gic itl\ in igmtx d 

I Ix I nlioiix ti rs iisi d loi tlx i 
istionoiiui ll pm posts an s) 
(Ulx ill tint jI tlx IcX m^ sxli 
ot two V iixs III hlnKenid ind 
thi 1 idiition fdlsiipon hoth tlx 
ai Ills do not niov ( Mall he c nisi 
Hkv im so he Mitiliillv 1 ) d MX ( 1 
ind the two siles with llxir 
vanes ne so i \ i< I Iv ol tlx s line 
v\eij;ht that the pie s aiM s eit the 
nioleeiile s ot g is le hounding fiom 


W Ix n t Ix Ml w 1 (It INN ll ( nit 


t he two hi n ki ne d v me s e \ n tl\ 


of tlx hnlh 1 viiv mniiiii j) n In this uutuie of a ladiometer we see lays of light sti iking e eninti rh d me i one inotlxi 

ti ni 1 III Mild hi hind l( i vi upon tlx iiioti iimt nt Ihe darkened sides of the vanes td course eoiiipiierl with 

* ni Mivei nnk( i | i fi i t cibsorb mure energy tioni tlx se tlian the bright sides, and the vvoiieliilid insti lime nts with 

V n tmm Hi Hum k m mim as a result the molecules of air m contact with the dark whxh astionomeis nieasuie tlx 

piitxb (1 LM tlx I Ml Mt i 1 sides become hotter, whie h meam lh(.> move more rapidly, hid ot dist.int stars that 

with tlx 11 n I I Ml d mi n 1 a*>d m doing so re bound against the vanes and push them dineist eoiinlless millions oi 

eonx Ixltei linn thos« m i m round in the diiectiun of the aiiows nnle s awav the* little instruiTient 

tut with tlx ]) h Ix d mini sheiwii hcit «ind olten sevn in a 

Ih mi I * nx \* m ii (|m( kl\ \s oi eiptx i in s shop VMiielow we e m se‘( shop \vinele>w is littk inoie than a 

tlxv siiiki tlx dill xk ol tlx \ mis i idniil ntif,v' hi in^; ttinsfonnid into se x ntifie toy Ihe n itne that is some 

tlxv lehoimd md is it \Neii tlx nxehiiiu d woik llx lot ition ol the. times popularly given to i ruhonxtei 

V MX s I kuk eixlm llieni immd md little VMiieliuilI c in he hroiight ihenit not e)l this form is " liglit mill and it is 

thus tlx vvindinill \ ki pt lot d onlv hv the Sim s lavs hut h\ those ol a gejoei name Even on a dpll dav the 

Si lentisls tell iis th d tlx 1 iss hnlh i e aixlk JlanKeaeveii the ladiations aims can he see ii led at ing veiy slowly , 

hctaiise. ol the piessun ol llx ->1 pn lioin a liuin in Imelj on a bright day they rotate rapielly 


dOO 



DRAWING THE EARTH ON A FLAT SHEET 

The round Farth cannot, of course, be accurately repitsentcd on a flat surface, but a> it is ne essary that wt 
should havt flat maps, men have devised all soils of infi:enious ways of makin£r lairl\ accurate repiesentations 
cither of the whole world oi of certain parts of its suifan In ihisi pages we read about tht most 
important of these methods oi pio]c(tions as thov an cillcd b\ geogiaphcMs 


I I IS t|nil( iin])()s il)| to i(j)H''<.!it 
K < iiT it( 1\ oil a il It shi « I 1 lu 

iniiUins^s on \ lonnd *-iit1i<l 
M ill I ^\ll^ tin onl\ H ill\ tun n pn 
I lit \tion oi tin loiitiinnls iiul (h ( uu 
nnl toiiiitin and st is ol tin \noi1<1 is 
I uinl on \ « lolu In d) oiii itlisis 
nnl 1 In 11 it in i])s li ni^ in^ on oni \\ djs 
llnii 1 distoition ol onn Kind iitinr 
tin i/( s ol tin (hill li lit liiiinliK in 
mil ol luopoilion oi tin n ulitixi 
|M) 111 HI in \\n|Md \\h\ tin must 

Im 1 < \ ])1 iiiK il on ]> I »» «, 1 ^ ^ to 1 

Wliy We Must Have Flat Maps 

< 1) j oin « w lull 1 1l lol»i 1 I \ i i \ 

u 1 III] nnl 1i in loi in ( 1 in i]i it i i 

\ 1 \ nil i»n\ < m nt iHi It t d t ii]> 

I )t ol loni 1 nnl il t h indi\ idii il 


Nou then u 1 lis id\ nil in tin 
( \lindin d J*io)(Clioii \ il' i^n t u 
tin V>olhpnlol i i in 1< nnl ol ( oiii f 
a di ^n ( ol I in ill ( in 11 i Miidliitliin 

I di ^ n < ol i i 11 ( I in li 

\ U( Know wlnn we lonK it a 
jlobe, ill tl) pndlil i>l litPinU on 
tin 1 II 1 II s sm I n ( in sm dK i tli in tin 
I ipi dot I lu pnillil ol iid l(^>i(is 
loi ( \ iinpU I (\iitl\ Il dl tin I/I 
i)f lln I <|ii itiir nnl so id n i on th it 
line loiiinl tin J ntli is Ii dl tin i/i ot 
i ill ^n ( on t In I i|ii doi 

\l 1 in i (|ii itoi i p )i lion ot I in 
I 11 th intici in I iitin^ on dt nii 
( u li w i\ I 11 d Is OIK 1 n i ol I It It mil 

nnl oin d i ( ot Ion itiil ua on in 

with i nh ol It idi nn isurni oo 
mill s 


\ ei \ li i III iti loi Iho i put> ill tin 
J aith in n tin f ipi iloi 

\noth(i Kind ol ]i] 0 |i(lion i m ul 
l)\ II III ’ I i oiu ol ipi I m ti i 1 ol i 
(\Jindir and tin i (alKd llu Conn d 
Pio| iliiin lln ioiu 111 4 imsi i mimt 
tom h tin loh( it lln 1 (pi dot lad 
n I oidiiu to wh tin ] it 1 it ill or hoi t 
(OIK it I in l>i 111 idi to tom h m\ pn 
t n III II p 11 dli 1 ol I d It mh Inns in 
1 nn im i in d to pi s Itoni tin n ntn 
oi tin 1 iidilliioii 11 tin oiillim ol tin 
(oiintijis to tin msidi smiui >* tin 
])ipii (OIK ind wlnn tin si in |oin( d 
iiji in I tin con mnolltd Wi ha\i i 
lilt i(]>n intdion ot th irmtinint 
M i in md ) n 

The Projection toi oui Islands 


md 1 n to lx ol m\ ii i till i/ 
s ) I 1 o how ili t ill 1 1 n I )lu hi to 

I I ol I m I 111 Ml })ii)po]tion I uitln r 
It 1 impo ilil to ( iMV I lob iboiit 

with 11 in 1 o toi i Mi\ I nn n< < wi 

nil I h i\ ( il d 1 1 ij) How in Wi iliic 

» 1 ] n I III 1 1 h 1 omid 
1 nth on i 11 It h ( 1 c 


lint I portion )l tin I iilhim i i _• 
on th n i < i4 h w u t I dd mb < «> 
di ri < whili It is ( o mil loll., 
nn i nn tl tioin nnlh to ontli i^ onl\ 
V) nulls whin iiica n d horn < i I 
to W( d 
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most I imili It m ip ot I . . 

tin w i) I I d IS t li d 1 A A 

h uv n on Mi n dor ^ \ \ \ 

I’loji ( tion 1 1 n i \ / \ / \ 

loi in ot wh it 1 *^ Known \ / \ / \ 

I tin C\hinlin il V— / v — / \ 

1 ' OH 4 tl Ml 

II w. t.ilv. I sh( ( 1 Ol The most accur 
mil Hill it iiT) 'how it in seg 
into iiNlinilit oitulM fiesesegm 

WI c in pi li 4. this 
(\utlv o\ » I thciciitn i»f I gloln , 4) 

thd thi i\liiid(i tom Ins tin* globi 
nt^ht iiMind its i in iiinfcu n< i at llu 
I ipiatoi liii niri]) TU iK< Is iin igini i 
f'litd shill ot p ^ pKii I d lonnd 
tin I irth 111 tins w.i\ I hi n tht\ 
niiagirn i imiubi i •>! sti ught liiu 
pissing from the liidu ol tin J nth 
through till oiitlinis ot tlu continints 
md loiinttres and seas and rsUmds 
and continued till thc\ tom Ii the 
insidi sin face of Hie (jhiubr of Ofipei 
H\ pnning np the various points on 
till paper bv lines thij get a n]ne 
scntation ot the ditterent parts of llie 
world Ihen wlien they iinioll the 
pa])ci they get a map liki tliat shown 
m Picture i on page 409 . 


The most accurate way ot representing the round world on a flat surtace is to 
show It in segments, as indicated here, but such a map is of very little use 
T lese segments, however would form a coveiing toi a Teirestnal globe 


\ ni ip ol 1 hi vvorbi di iwn on tlu 
Cvhndrn d Projiclion docs not show 
this dithn nil in piopoilion Min dor 
tlunlon wliiK he Kt ]>! to tin (^!m 
ducal Piopction luoihfud it Wlnli lu 
Kept tlic (Ugucs of longilmii nndoiin 
he iiKnascd tin di i i)l ’dilmb 
ni tlmr projiortion tow ml tin p 4 )](s 
nnl so this wl li d ]m si 1 s 1 d the sh ipi 
ol the ditlcuiit paits ol tin woibl 
distorted then si/( out of propoitiori 

The Earth Inside a Cone 

Miicalofs l^iojt ilion i*- however 
.1 \t^^ useful foiin of map tor stamen 
be cause loiitts lioiii one point to 
anuihii fan always be marked bv 
straight lines The Merc*itor map is 


It Is in 4 \< ll< Id projiilion lor tin 
b mil oi 1 hi I 11 th '« sui t n in n lln 

])iit oi tin i om vehnii lorn In tin 

^IoIm i m I’ntiiK ^ bid ot < oiii ( tlu 

lowii puU ol tin ioni nc di lorti I 

lln pio|i tion I iHdl loi sin ill m i 
md i \ 4 n lr>i In <1 
^ m is lip to tin -»i/i ot 
i I iiiopi llu m Ip ol 

I ^K\ \ tin liiitisli Idi in i 111 

\ dlisi 111 gi III 1 dlv 
U ^ \l \ dl iwn on lln (onn d 

V 1 1*10)4 i tion lly \ 11 \ 

1 I *‘1*^ ^ 

lom Wf I m m iKi it 

- tomb tin glol e it my 

I luidlil ot I ititudi 

/ llnii m \nioiis 

j\ ✓u modilud foiiiu of tin 
I ' / \ / ( onic il J*in)<itK)n to 

J j ” i I i I i 1 i I n id 

V i n t i >» ( >ni 1 

at surtace is to Known is P>onni s Pm 
very hnie use ,, , lion mol h. i .is t lie 
pstrial globe liitcrsidim' ( onu il 

Pio|i4.tion ill tin 
Idtii wlnn i ( oiisnii 1 ibli i \1( ni in 
Idilmli I tobi shown on tin map, the 
loni J u])]>os( d to 4 nt into tin spluii 
insli ad o) imiih tom liiiip^ it 

\notlnr vuiiticm is llu Poheonn 
Pii»)((tioii m which i niiuibi 1 of 
SI it ions of sill tans ot since ssivi coins 
111 issiiublid tiigitini giviug «in 
i])pm\nn ite aciuiuv lor dl iiirti oi 
the globi 

Anotln I ill Ml i 1 tlu Oitliogiaphu 
f*ro)i i tiDii, orthogi.ddm ' miMiimg 
ill awn stiaight while tin word 
piojeetiou iiuans thmwn 111 
fmiit In this projection wi diaw tin 
Larth as wc aic supposed to st i it it 
we (oiild view it with very sharp sight 
from a distance in space so gieat that 


467 



WONDERS OF LAND AND WATER 


mstcdd oi the rays ot from our 

eye to the Karth being slanted as in 
an ordinary perspective they were 
straight, as shown in Pictuic ^ 

In this pro|ection it is clear that 
while the parts of tlic harth ininK.(li 
atdv oppositi OUT «\cs a])p<ar uason 
ably a((utat( in si/e and sh.i|H those 
above and be. low iind at the sides iire. 
distorted b\ ptrsjKe tuf In Pit tun 3 
we ae why this is sf) 

J he *‘p*iccs bttwten 
the hues on the globe 
are (Leiii.il but wh(.n 
these are pre)j( ( te d on 
to 4i tilt suifut the 
"vp le ( lie *iTti the j>olf 
ipi^e .n le si th in h dl 
the elistinee ed the 
e enie sponeling spues 
lie lie I tlu ] e|uat(}i 
I III ptojeelion then 
ton 1*. e)l htlle use 
exeejd t(» give 11 s in 
lele a ol v\ h it t he 1 nth 
looK'k like lioni ‘‘piee 
ot to 111 ip the i'oliT 
Tf glon ■» 1 1 hows tlu 

I nth is a photogiaph 
weiuld show It lake n 
hotn ^-pue 

Crowded Edges 

In oiele 1 to ei\ e 1 
eeinie the elitfieiiltv 111 
the ( titheigiaphie Piei 
leetion ol haMiig the 
e e n1 11 eit t he til Ip 
I iirlv tueunde while 
the e dge ^ 4ile too 
111 u ( h ( r o w d e eJ 
.motile I eleviee h.is 
l)een invented known 
as the Ste le ogi.ipliK 
Projeetum In this we 
imagine tile e.\e to he 
plae e el at the suitaee 
ot the 1 ailii anel leiok 
114 tlnoLigh tile s])he le 
as t hellish It were 
It nisparerit 1 me s ire 
the Ti ell iw 11 iioni the 
e v< tei eae h ])oin1 on 
the (jlobe and are 
siip])eiscel to be eon 
linui el till the \ nu e t a 
sheet e>( ]>ape 1 pl.u e el 
111 iieint ot the I iith 
and touelimg it .it a 
tangent 1 he outline^ 
ot the land .md a <i 
aie then eh awn e>n 
Ihn Hat *-iiif.ue 1 he 
ob 1 e e t i on is that 
eiitain au is be e oine 
e \ai M r ite d in si/e .is 
e m be se e n in the in i]i 
elrawn aeeoiduig to this 
))rojee turn in Pit tine ^ 

I he elistoituai, how 
tve T is not vti> gie at, 
nothing like se» gieat teir mst.UKi .is 
in the ( \lmdiKal i'io)eetie)ii .me! many 
peroplt rtgaid the Sltieogiaphie }»ie> 
loetion as being the bestfoi sheiwing 
the* 1 aith 'Iheie are vaiiitions of 
this leUa in two othei methods In 
the* Gnomemie or reiitral Pieijeetion 
Picture 5, the plan is the same exeejit 
that the eye, instead of being em tiK 


opposite surface of the Earth, is 
imagined to be at the centre , while 
in the Equidistant or Globular Pro- 
phet ion Picture 6, the cyt is imagined 
at neither of these place's but is sup- 
pose ‘d to be at some d*st.i!uc iremi the 
J aith and looking through it In this 
way the vaiious areas of the globe 
])ioi(etid on the fiat suiface are equal 
llieie also 


I he re are miny either projections 
I he lloinolographii Preijection Picture 
7 IS a (jlolmlar Piojection, but m this 
t .ise the hquatoi is doubled in Icrngth 
and till VMrious nu ndians of longitude 
di iwii ace.(>nlmglv so that the figure 
e>f the* E.irth forms an c 11 ip->e Bv this 
dl V i< t till whole Earth and not one 
hemisphere only is shown on the one 


map Tins projection is often called 
the Mollweide Projection from its 
inventor 

Another projection which enables 
the whole surface of the Earth to 
be represented in one map is the Van 
der Gnntcn Projection, Picture 8 
named after its inventor In this 
the central meridian and the Equator 
are str.iight lines cutting one another 
at right angles, while 
the remainder of the 
parallels of latitude 
and meridians of 
longitude aio arcs of 
(iicles Ihf outer 
b o u n d a 1 1 e s an 
meridian circles 'J his 
dl V 1C e avoids, to a 
laigt extent the 
angular distoilion of 
Mollweidi ’s Prop c tion 
A modification of 
Van der Gr ml t n 's 
Piojiction shows the 
whole Ear til in 
one circle 

Great Difficulties 

I Ih ic aie various 
other jiropc turns all 
intiieslmg in thin 
w a^ and i ac h show 
mg some .idvantagi 
ov ( 1 till othei s 
Many of tlieiii an 
nieiely inodifu .ilums 
of those air < all 3 
desciibid hue But 
wi have learnt 
enough to know that 
it IS not ( asy to map 
our wot Id 01 iven 
oui country on a flat 
sheet but that m 
diit(*unt 1 n g( n lou s 
ways men havi got 
ovf r the ihffii iillii s 

Carlograjihi rs now a 
clays do not fill up the 
vae ant place s in thi 11 
maps with im«iginary* 
pictures, €*xs 1 )ean 
Swift amusingly 
plains they did in 
the old days 

Geographers in 
Afrie m«ips 
With savMge pictures 
fill their gaps. 

And o'er nnhabit 
able downs 
Place elephants for 
w.int of towns 

I I was picturesque 
but not ve ry accurate, 
as we* ma\ sec fox our- 
selves if we can Icxik at 
the maps in some old 

atlas of the sixteenth or seventeenth 
centuiy and compare them with the 
majis w'hich we find in a good modern 
atlas It IS curious that in lecent years 
there has been a tendency to icvive 
the pictuicsque practice of putting 
little pictures on majis as did the old 
cartographers, while maintaining the 
accuracy of outline of the modems. 



The only true way of representing the Earth is on a globe, as shown in this 
relief globe by George Philip & Son 



DIFFERENT WAYS OF MAKING FLAT MAPS 



Here ar* the utadpal methedl of repreeentin* the round Earth on a flat surface. In the CyUndrical Projechon straight hnes are supnsed to be drawn 
from the Ba^'s ^tre through Um outUnes of the land till Aey touch the iiwde of a paper eyU^w pieced orer the globe, ffte cylinto a tten 
untoUed and wo haeo a Mercatar map. In the Conical ProjecUon the same method is foUowef but srith a cone instead of a eyimdcr. In the Ortho- 
graphic Proieetion the Earth U drawn as if eieored from a great distance. In the Sterygraphic Projection our eye is tuppos^ to be at tta mrfara, 
looking thtragh the sa^, and Unas pan from the eye to each point on tte dobe, and an cont^ed to a shert of paper m front of the Earth. In 
the i^monie Praiectto tiie ohm is thorns eacapt tMt the eye is at the Barth's centre. In tbs Equidistant or Globular Projection the eye is at some 
ilistaneefi^ lookficthn^h it The Homolographic or Moltweide Projection Is a glo^r projection edth the Equator doubled in lengidi. 

In Van der Criatea's PraJeSdra flie Mtral meridian and die Equator an straight ^ cutting one another at rkht an^ white the paraUeh of 
H « t »dt md nUfid**"* of longitude an ares and drelea. Each projection hat eertam adyantaget tor speaflc purposes 




CALMS, BREEZES, GALES AND STORMS 


W HTlHiKtluu m I ^ lU sKiinor 
hiirni nu blowing (U ]>( ncis ii]» 
(H t)u sfKtd uilli wliuti tl ( 
wiml IS ti ivilhiif„ 11 k ^>3 ( t <1 r i wind 
( 111 dw i\ b( kii< \sn I \ UK II ( t ill 

iii'-tiununt < illid tlu iiKnirnictti 
<\ whiili tlu it III \ irii 11 ii IMIS 
J 111 (1 u ( tK II < 1 11 k wiml < I i Mir i 

1 infill ill d I \ 1 \ ITK (I \M lU f Ul I k 

sill h 1 v\( ii((|ii(ntl\ SCI Ml t( ] (f 1 

I liiiif li ( I ( llui 1 iiildiiii If iiM i nil 
tlf m 1 (hi 1 \ ir s| I ( d fl llu wind 
I wf\ T I dillinnl iiitniimnl 
IK t li d ind v\< di d tin ini ini ti i 
1(1 111 f 111 it n mu nu ins wind 
nil I iiT( r 1 lii iiist < IK w I III I k 

It Iff 

1 1 ( 1111} li t k I III I i dk d i iJc 

iiiitun AiKiiKiiKlii wJikIi hi n. 
C]n 111 If lid I sill (1 ( i nil t il Inn ( 1 
til II f II] [ i ! I (k < I III IS 1 f })l ilw IV 


lo till iTnonnt i f piissurc so the speed 
ol thf wind cm be (Ifttmiiiicd 

flnt till most coinnioii foim ot wind 
^ niLc IS 1 Mown IS tin ( iipAnt nuimf ti i 
In tins loin i ii}>s m vltuli(d lo tlu 
(111 «1 1 li} 111 int t d cross mil tins 

Tftihs iinik r tin Imi ol tlu wind 
As it di I s so tlu 1 iti f{ revolution is 
K jstiifdon 1 ill d ind thi ii] nics on 
the did ire in idi to (orrtsjiond with 
tlu t] ( ( (1 ol till wind 

If dtsiiili tlu wind <it aiiv time 
then IS I 11 (Ionised sc ik b isi d on 
its spud ind this is known is thi 
luaiifi rl S( d( liter Adinn 'll Ui mfort 
I thf InrhsliNivv who di \ isi d it m 
iSch I his sc lie IS still used althou}2;h 
It his 1 1(11 tncdifiid si mew h it iioin 
its origin il loini 

Ad )idiii^ to the snk now usnl 
wliin thnf I pi If tie di\ no wind tint 


Relic Ironi 50 to 63 miles a storm 
and when the wind is travelling at 
b] to 71 miles an hour it is called a 
huriK ane 

Ihese \ nious clisscs ot wind an 
iiumlurcd b\ ineteorolf>Rists from 1 
to 12 the liRlit ail being eilkd 1 and 
the hiirrie nu 12 A cilin in thi scak 
1 ^ i ilk d o 

llu kfiitk l)iii/f Sits Ifivis ind 
sin ill twigs 111 inotum The modiiitf 
bid /( r iisi s dust ind loosf j> ipi i 
mil mods tlu sm ilk 1 bi uiehis of 
tids Ihc htsh biffze swi^s the 
sniilkt trees when tluv are in k if 
llu strong brtf/e sits the Inge 
brinflus ol tins in nuition md wi 
h< ir whistling m tlu tfle^^i iph wins 
Whin the It is a modfrite g ik whok 
tries itf sit m inoti m and i fresh 
g ilf bn iks off twigs 




s 


Cfouds moi^g rntf* 







iVarm wr fortid by mrushofcoofatr 


dust cfauds fhnst 0 /dnff storm 




In this picture wo sk a thundu term moving towaids the light From ten to fifty miles in advance of the storm, cirt o-stratus clouds are 
siin tr ivelling some 20 000 to 25 000 feet above the ground Soon a cool wind blowing at a low level stirs up clouds of dust from the 
g round and drives up the warm air which it mcet«i Bcfoit long small detached clouds cover the sky and immediately behind follow 
UK dirk thundir clouds and tlu lain with a lieavy fall of large drops After the thundeistoim has passed the air is generally cooler 
1 ni vertical and noii/ontal scale o in this drawing are not the same A thunderstorm has an average height of about four miles and a 

length of about 70 miles 


1 I III tlu wind I \ nu in <1 i \ nu 
w hii h Imn tlu ij | n itii Ik n i 1 k 

VMUfl 1 i w in till I II I iL ihll ( t 

tl h( n il virlu il }U)siti n ind ol 
‘11 thf til n I tl ( wiiifl llu nu n 
tl 1 11 il 1 fli Ilf li fl \ d( \ I t 

liikfl whuh si ws the nil uiit rf 

k tl i tic n ind n 1 I tlu s}> i 1 i Hu 

wiiiil it llif Iniii 

Viiftlui if nil fl the in’^tiuniint is 
e dk d I liissuK \iumomilei fii 
this \ b< lid ki j)t li mg tlu wind b\ 
nil ms i I 1 \ ITU IS III Id in }> silum b\ 
i sjuin ^s llu wind nu k isis in 
spud llu be tid IS ])i(ssid nuu nid 
mire agiinsl thi s]>iing iiul i i» rdin,. 


IS when tlu nr is niovin^ d i 1 ite ol 
k thin I mill [Hr hour so tint smoke 
MisMitudh tionifhimiuv wt si> 
tluii 1 i I dm 

When the wind blows ,it a speed ol 
ill 111 j If ^ mik s m houi it is i died 
b^ tlu Ik uilort Sf dt a heht <iir 
Ironi 4 to (> miles an houi it is a light 
bui/c from 7 to 10 miles a gentle 
bi(c/e from ri to lo miksa nifxlcrate 
bite/( liom 17 to -.1 miles a fresh 
bi(e/( fiom .2 to 27 mdes a strong 
bid A from 2K t miles a moderate 
^lie from ^4 t< }o miles a tresh 

J df from [I to 47 mdes a strong 

• ale fiom 4b to 55 miles a whole 
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\ stion., gale blows chinmc) pots 
from roofs and whok gale ujiioots 
luis bf silks doiii} othfi (iimigi 
A storm wlmh is 1 in Iv (xpiiitnecd 
in Gn it JHiitain does widespnad 
dimigf uiil olten blows elown man\ 
tel(gja}>h and tek phone [loles A 
JniiiK me will throw over a iiiotoi e it 
and when it is i b id one will some time s 
ck r 111 tiains A wind is always n inied 
from the dirf ction fiom which it eonu s 
and that direction is called wind 
ward ihe diuetion lowiids which 
it yofs IS callfd leeward Ihus li 
the wind is blowing from the noith it 
IS calif d a north wind ** 


HOW WE KNOW THAT THE GROUND SINKS AND RISES 



Miirh of the ground on which we walk was once under the sea. This is true of most of England. As we walk over the chalk downs 
we are waking over myriads of tiny shells of sea creatures which, when they died, fell to the bottom of the sea, and were gradually 
f ornpre*sed into solid chalk rock. Then later the soa-bed was uphcaved. But in some places the dry land has been under the sea more 
than once. This is the case with some parts of Italy, and a wonderful proof of this fact is to be found in the ruins of the ancient 
temple of Jupiter Serapis at the little town of Pozzuoli, near Naples, shown here as it appeared in the third century 



Gradually the land on which the temple stood sank, till the waters of the sea encroached and submerged the temple, as shown in this 
picture. This was in the ninth century, and we know that the water rose till the pillaas of the temple were 21 feet under water. 
The lower part of each column was at that time buried in the sand. How we know this is explained below 



Here we see what the temple of Jupiter Serapis looks like at the p^sent day, and the picture explains how it >5 we know that the 
ruins have been under the sea, and how far they were submerged. On each of the standing columns at a height ranging between 
12 and 21 feet there is a band showing a roughened surface. An examination of this roughened surface shows that it has been 
produced by the borings of a small marine mollusc called lithodomus which lives in the waters of the Bay of Naples, Md some^of its 
shells are still to be in the cavities on the temple columns. It is clear that what happened is that the whole of the ground was 
submerged to a depth at which the lithodomus could bore into the pillars, and that below the bands the pillars were buried in sand, 
which prevented the mollusc from working on the lower parts of the columns. Uter the whole was raised out of the water again 
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MAMMOTH HOT SPRINGS AND THEIR WORK 








This picture shows the mammoth hot springs at Wyoming, u deposited in grotesque forms 

the rocks The water of hot springs contains much mineral matter, wd as the wat^^^ and W^ealaiul 

Though hot springs are widely distributed, geysers are confined almost entirely to the \ ellowstone rara, iceiano • 


HOW MEN WORK IN THE DEPTHS OF THE SEA 

Deep-sea diving is a great science which requires complicated machinery in the form of a diving dress, air 
pumps, and various other devices. In recent years diving apparatus has been brought to such perfection 
that men can now work at a depth of 400 feet below the surface of the sea, where a diver is subjected to a 
total pressure of 130 tons or more. Here we read many interesting facts about diving and the diver's outfit 


T iirc pearl divers of Ceylon and the 
Persian Gulf, whore thousands of 
persons depend upon this indus- 
try for their living, use no apparatus. 
'I'hey dive without even clothes, and 
frequently remain below the surface of 
the water for two minutes at a stretch, 
riie modern diver of civilisc^d countries, 
however, needs what it is no exagge^ra- 
tion to call compli- 
cated machinery in ^ r . 

order to carry out his 
work. I' - 

S<mie of the teats 
of (living which have 
Ix en perfornu'd in 
recent years are abso- 
lute 1 1 i u in ph s not 
only of enduranc** but 
ol mechanical and 
scientifu. perfection. 

The most notable 
( ase. ol course, is that 
of the tre«isure lost 
in the P eSc O liner 
lilgypt m the Hay of i 
llisray The vessel 
lay 400 feet deep, 
and a (piarter of a 
( onlury ago to think 
of w(irkiiig at such 
a depth would liavo 
s e (' m e d absolutely 
impo.ssible. Hut this 
triumph has been 
adiieved, and a con- 
siderable amount of 
the million pound 
treasure which lies in 
the wreck has already 
boini recovered. 


Gold Irom the Deep 

Another remark- 
able triumph of 
diving was the re- 
covery of nearly five 
million pound s’ 
worth of gold bars 
from the White Star 
liner Laurentic, which 
Wits mined or torpe- 
doed in I-ough Swilly, 
in iqi7. Here the 
divers worked at a 
depth of 120 to T30 
feet, and with an 
expenditure- of only 

38,000 recovered 
from the wreck 
jf4, 938,000. 

Of course, diving 
is not at all a modern 
practice, although the 


present ty|X' ot diving dress is only 
about a hundred years old. There 
were divers in ancient times, for flomer 
refers to them in his Iliad, and Alex- 
ander the Great not only used divers at 
the Siege of Tyre, but is said himwdf to 
have made a descent into tlu* S(*ii in a 
machine called a colyinpha, which wjis 
able to keep a man dry uiKlcr water 







■ 









A self-contained diving suit made by Messrs. Siebe, Gorman & Company, the firm 
founded Augustus Siebe, the inventor of the modern diving dress. Here the 
diver carries his own air supply. In front he has metal cylinders of compressed air 
and oxygen, and at the back a chamber containing chemicals where the carbon- 
Soxide breathed out is absorbed and the air made pure for re-breathing 


J liese old divers, while below th(? 
surface, had some kind of apjjaratus 
enabling them to breathe, aiut we are 
told tlu'y drew in air through a tube, 
one end of which they carried in their 
moil tils, w'hile the other end floated on 
the surface of the water. Perhaps they 
g<jt the idea from the elephant, who 
when ill deep water keeps his trunk 
above tile surface ‘O 
. as to lireathe in fresh 
air Aristotle tells 
us of (livers who 
breathed by nus'insof 
a vessel made of 
metal let down into 
the sea, whi('h did 
not get filled with 
water, but retained 
th(' air. 

' It would be texlious 
to describe the evolu- 
tion of the (living 
costume of to-d ly. 
but it should be nK n- 
tioned that it is to 
Augustus Siebe that 
wi’ ow'O till' diving 
' dress which in 
various forms has 
proved so ellicieiit 


Constant Fresh Air 

In iSj() lie rnadt' 
a metal helmet and 
s h o u I (I e r plat e 
attaclu'd to .1 water 
tight jacket fitting 
closely to the body, 
and this was worn 
with a combination 
trouser suit reaching 
to the arm-pits. The 
helmet had an inlet 
V a 1 V e and air was 
pu m ped i li t o the 
helmet through a 
flexible tube attached 
to an air-pump at the 
surface of the water. 

In this way the 
diver was supplied 
with a c oust a n t 
stream of fn^sh air, 
and at the same time 
the air kept the water 
from rising far up in 
the suit. After use it 
escaped by forcing 
its way between tlie 
packet and the under- 
garment, rising 
through the water as 
bubbles. Because of 
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HOW A MAN CAN WORK DEEP DOWN IN 


Microphone 


Outtet for oxygen 
into diving smt 


Tap requ/ating 
oxygen supply 


One of the tm 
oxygen cylinders 


Water in 
Buoyancy 
chamber 



Electric torch ^ . 

attached to arm { 


Bait and 
socket joint 


Divers can now work at a depth of 400 feet, and remain below for several hours, by using the special deep sea apparatus shown 
heie. At 400 feet the pressure on a diver’s body is over 150 tons An ordinary diving dress is therefore useless. Instead, this steel 
case is used. The outside is cut away to show us what is going on inside. The deep sea diver carries his own supply of oxygen compressed 
in two cylinders behind him. He regulates his supply by turning on a tap. When he breathes in, air comes through a little non-return 
valve in front of the mouthpiece. The air which he breathes out goes into a tube and passes tlirough an absorber containing caustic 
soda, which extracts the carbon-dioxide. The air then passes out into the interior of the diving case, where it mixes with oxygen from 
the cylinders. The diver is surrounded by a buoyancy chamber filled with water, to m£^e the apparatus heavier, so that he may sink. 
If he wishes to make himself lighter for moving about, he turns on a tap which admits compressed oxygen from the cylinaers, and this 
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THE SEA WITH 150 TONS PRESSING ON HIM 



forces out water through an outlet at the bottom. A meter shows him how much air is in the chamber. He is in communication by 
telephone with those above, and their voices reach him through earphones, while when he speaks, his words are carried through a micro- 
phone. The diver is raised and lowered by a crane, and those abpve let down a lamp to assist him. He also carries an electric torch 
fixed to one arm. Various pincers are also fixed on the arms before he descends. The picture on the right shows the diver using an 
oxy-acetylene torch to cut through the iron plates of a wreck. Ball and socket arrangements in most of the joints of the steel case 
allow of slight movement, but, of course, the man cannot move his arms and legs like an ordinary shallow-water diver ; he can on‘y 
move his arms inside the diving case. The diver when at work wears a suit of thick woolen material to keep him warm. This 
apparatus is made by Siebe, Gorman & Co., the submarine engineers of Westminster, who make the finest diving apparatus in the world 
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MARVELS OF MACHINERY 


Uns the diving suit wa*? spnken of as an 
"open’* (Inss It was the first real 
big step forward in the ]>rodiJCtion of 
an ( rtidcnt diving diess 

Itut theie was out gn al disadvantage 
with this latly invention If the diver 
stiinibh d and till tlie w iter fillid his 
drf ss and unless he could be brougiit 
to tlu sill face cpiickU he was liable to 
be diowiRcl 

To ov I iconic this defect Su be earned 
out a great number of c xjh time iits 
evtending ovti sever d \c.irs .ind at 
list 111 he ]»rodiiecd his close ’ 

diess used in coinbinitioii with .i 
helmet fitted with inlet and ejiitled 
valves ten the ait I Ills type otelicss 
whie h 1 ^ still use d 


the flivcr so as to coattol the amount 
of air in his tiress In this way he is 

able to iiurcasc or decrease his 

buoyanc \ 

Iht lied met is fastened to a breast- 
plate* and corselet and te> this the 
rubbei and twill suit is fastened in 
such .1 way that the whole costume is 
watc t tight 

Unless a man cairies liis own air 
supply an «ur pipe* connects his helmed 
witli a pump at the suifaec, and 

ihete is a lilt' line ten hauling the* 
(live 1 c]ui(klv to the surface in case e^t 
need In the del days this was also 
used for making signals according 

to a code but uowaelays most divers 


When rough work is to be done 
canvas overalls are erften worn outside 
the diving diess to protect it A 
holme* t cushion and shoulder pads are 
worn inside the dress to protect the 
body from the weight of helmet and 
corselet Eleotiic lamps are iisetl, 
the lamps being loweicd under water 
Ix'foie the current is switched on, 
so that the glass may not crack 
through being alieady warm when it 
toiiehes the cold WtiUr 

The* strain on the Inidy and heart 
of the dive*r is ve*rv gicat. owing to 
the* enormous picssiirc iindci which lie* 
woiks and a diver must be* not onl> 
absoliite‘lv stiong and sound, but 
traiiK d like .iii athh'te 


\v is weirii b\ iliveis m 
flic latci st.ige s ol le - 
cove ring the guns ind 
of Ik I things fiom the 
Koyul (reoi^e which 
sink It Spit he ad in 
17SJ 

( >1 e ouise gle .it im 
pi o ve me 11 1 s have 
i)e e n m idi ui t h e 
Sk be I ostiime but its 
piltKipit IS still 111 
ge lie ral ii^t 

Deep Sea Dresses 

In some ei 1 the 
moeie III (living die sscs 
the (live I III de dll of 
d( pe neling 11 p on air 
being p 11 m ]) e d 
tliioiigh a lube fiom 
ibove ( <111 ICS his own 
ill supply with him 
In a metal chambei 
.it his back ire e he mi 
e ils whie li ibsoi b the* 
e 11 bon dioxide as he* 
lueithes it out so 
thit he can use the 
in .ig.nn and in fiont 
he* h IS (V Imde rs eon 



and skilled in the* 
te clime al dedails of 
his job ife* bleat lies 
compressed air all tlu* 
tiiiu* bt‘caiise the ait 
inside the diving suit 
must be uncle i pies 
suit 1 n o I el ( i to 
counte 1 balance* the 
prtssuii of tlu watii 
out ade 

Hy bit athing i oni 
pressed .iir not only 
IS a gicat •■tiam put 
upon the lungs I Hit 
the*rt IS i te iidciie V 
lor an e\i e ss of iiif 10 
gt*ii gas fiom the <111 
to j)iiss into the blootl, 
and this e .1 u st s a 
gieat dangei 

Perilous Bubbles 

There is little peiil 
m going down iind(*r 
vv.itci it IS in coming 
up that the iisk is 
mciiiTccl In fact, a 
divci must tiavel up 
V er> slowly mde t d 
othciwise the nifio 


timing .1 I esc rye 
supjily of all .iiid o\y 
gt'ii If 111 ( ( ss II V he 
I .ill «idd mote o\N g< II 
to tlu ail whie h he is 
hie athing 

riieii, for \ i 1 V dte*p 
diving tlii'ie arc .ill 
me tal du*sses with 



Recruits at the Royal Navy's Diving School at Whale Island, Portsmouth, floating 
in their air-fllled suits It is usu^ly by fllling his suit with air to make himself 
more buoyant that a diver comes to the surface 


gen in hisbloexi woultl 
f Of m little bubble s, 
mil if these bubble-^ 
reached his hc.irt he 
might die or become 
jiaralysed 

W e* know h o w, 
wlicii we ii*movo the 
prLSsuu fioTTi a bottle 


flexible joints tlu diver IcKiking vei> 
niiu h like e^iu of tile old knights iu 
11 mom For still deepcT diving the 
dtc'ss ’ le.ilh consists of a laige metal 


.irc prov idl'd with a telephone, so that 
while uncki walci tlu*y can be* in 
K'gulit communication with the boat 
al )Ove* 


of lemonade or soda-water by taking 
out the stoppei or pressing llie taj> of 
the siphon, bubbles ot e .irboii-dioxiclc 
gas al once foim and use It is tlu* 


( iiainbcT shaped inou 01 less like a They wc*ai heavily weighted boots same 111 the blood when the pic'ssure 
mill and we can see device*'- ol tins of stout kather with wixxlen sok's, is lemovcd suddenly The divei is the 


tv p( on jiages \ , j and 4/5 

flu oulniaiy diving costume 1011- 
sists of i combination suit niuk of 
two liyets ot taniu'd twill with India 
iiibhet between It loveis the whole 
in ill from his Kef to his neck and the 
wristbands are made oiiite water 


e.uh being .ibout eighteen pounds, 
and they hav'^e metal toe-caps Brass 
bocHs, with rt'iiewabk' leathei uppers, 
are sometmu's used 

1 wo leacle*!! weights eaeli of about 
forty jHJunds, aie woin as well, 
one on the back .ind the other on the 


soda-water bottle, and the blood is the 
fluid in the bottle 

For this reason the diver who gcx*s 
down, pel haps, 130 feet in a few 
seconds takes about an hour to come 
up He comc'S up a few feet at a time, 
and then rests be*fore ascending a few 


tiglit i he helmet, which is ot the 
git.ilest nnpoitanee, is very strongly 
in.ule of eoppi r, with valves .uid other 
paits of gun metal 

Fhcie is an ink't valve* through 
which an air supply can enter, .ind an 
outlet valve which is regulated by 


most, so that the diver can prescive 
his eepiilibritim under water Some- 
time's instead of these weights, a belt 
loaded with slabs of lead is worn 
round tfie waist or, in strong tideways, 
it may be worn in addition to the front 
and back weights 


more feet By doing this the excess of 
lutiogen in the blood p«isses oil without 
forming bubbles, aiicl without danger 
To come up 200 feet would take al>out 
lour hours It is cold working under 
water, and so a diver has to be pro- 
tected with very warm clothmg 
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A MOTOR-CAR DRIVEN BY COMPRESSED AIR 



Various attempts have been made to run motor-cars on iuels other than petrol or heavy oil Here is a car in which an ordinary 
internal-combustion engme is driven by compressed air which is stored in the cylindM > at the rear The air goes through the motor 
forcing the pistons up and down as in a petrol engine A proportion of the air is recaptured and compressed for use again 


THE DIFFERENT KINDS OF WATER-WHEELS 

W m N w itf T IS to lx utilised >AlKt( thcT( !*> I sni ill qu iiitit\ of uati r l(\(1oftli( i\U It tails up >n l>u( ki ts 

iiowa(li\s Uu kind <jf w itir with a hii,h f ill isiiithi t isi of nioun simil u in foiin to thosi ot in ovt rshot 

will 1 1 th it IS nt 1 illy biou^ht inn sto ims On tlx i m iimftii mt whcc* ind win n the I ill of w it( i doi ■» 

nt ) servKi is tlx. hoii/ont d tv|K of tlx uixfl in irr iiiL,td bii< k« ts into not (mikI ii^hUiii oi twenty fed it 
1 iiowii IS I tiirbnu such as is used at whx h the w tier t ills on the iippe i part has idvnitige-y eivir both the o\ershi>t 

Niif’ii i I ills ed the wheel ind then is e le h biie ke t anel iindeisliot typ n ol wheel 

iheie lie till howevci in ] n^l ind le lehcsthe lowest ]Miiit eii i< veilution it It nuist be rtnumbeted tliit the iull 
inel e Ise whe le m in> of the old1\]Hsof discli irge s its w itci uiel isctiids e nipt> force ol the f dliii^ wilei is not ulihsed 

w ite 1 wlieels it work iiid the different In in iineieishof wheel float bouels by i w ite r whe e 1 is the w ite i iltci 

Kinds art she iwn 111 Uu ])i( tme s lx low an arranged t idi dlv uiel flit lowest le ting on tlx whe e 1 still le t iins sonu of 

In tlx enrrshot whe e 1 the wate r flows floitboirels ut iinnxrseel iii witer its lelcxitv anel so ekx s not impirt 

em e>r lie 11 tlx toj) t>l the wheel It whic h flows with i spe e el eie pe iiehn^ on the whole ed its eiuip\ le> the wlu e ' 

lets e hiefly by gr iv it\ tint is llie fill the fill Unele rshot wheels are iisrel and some of tlx w ite i lleiws pi t with 

ed wale r down wai els towarels tilt e art h whtie Hurt is i liigt epiantity of out being use el it ill S >ine witei 

turns the wheel but some eltiet is also w ite i but i veiy slight fill whetls utilise onU hity ptr tent ol the 

dut lej tht s]Ke<l with whieh Uu witer ^ thud kind ot w ile i whe el is >vnown energyeifthe fliwing witer butmfxleT i 
strikes the wheel as Uie bn ist wheel and in this the l\p< s ed tuibiix ait ible toyiclelover 

Oveislxd wheels art generally used witer strikes the wheel it abemt tlx eightv pel cent of the w iters energy 



Different ways tn which runmng or falling water is used to turn a wheel and provide power for a mill or other machinery The form 
of wheel is determined by the volume of the stream and the swiftness of the current 
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WHY THE MOON DOES NOT ALWAYS APPEAR ROUND 
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We all know that the Moon, as it is seen in the sky at different periods of the month, varies in its apparent shape. This is because it shines 
only by the reflected light of the Sun and so its phases, as they are called, depend upon its position relative to the Sun. This picture- 
diagram explains the matter. The Sun is shining from the right and we see the Earth in the centre and the Moon at different positions 
as it travels round the Earth. The outer circle of Moon.s given here shows how the Moon would appear at various points in its orbit 
viewed from distant Space with the Sun illuminating half its surface. The inner circle shows how the Moon appears in these various 
positions as seen from the Earth. At New Moon we do not see the Moon at all because its dark side is turned wholly towards the Earth 



In these pictures, drawn by Mr. George F. Morrell, F.R.A.S., we see the Moon as it appears at different seasons of the year. On the left 
the Crescent Moon is seen on its back in Spring and Autumn because then the Sun sets at a steeper angle and nearer to perpendicular 
than it does in Summer and Winter, when the Crescent Moon appears as on the right 
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WHY THE MOON CHANGES ITS FACE 

Jhi moon appears vtr> aiflt rent to us at different times in the monlh Sometimes it is a crescent, some lim 
It IS a full found disc of light This pu/zlcd some of the Ancients, who thought it must be a glohe halt 
alight and half dark, which turned on its axis, showing us the illuminaU^ and unilluinmated regions in 
succession But the Greeks found out the true explanation hundreds of ycais Before Chnsl In tlust paifes 
the phases of the Moon as tht\ are called an explained word and picture 

A i \( 1 ( I i tionoiDN \N liu h IS known li\ tlu taiiik i )nt o1 thi i I h il Ind lx t n ihxmiHI in I tin nit 

to ill i\(n t( si\ I IS ukI litlU ii(>t((l oiiuv\li(i( ihniit i\ huiulml ( i ilik o look^ I it tiu Moon Ihioii h fii 

( Inldn n i tli i1 Uk Moi^n li is ^^lTs^>^i»lc |t sns w is hoi n tlul tlu tiU t ipi Ik nol n i d 1 hit Ih hmndiiv 

(111 th i1 1 Hilt it Ikc ( li in^c 1 in Moon in<i\( 1 i1 lit,ht lioin tlu Sun hitwcin tlu Ink put ind liu li lit 

i,|t u in< I Souk tinu it is i loun 1 ind iillui inoii Ihm lUiii icntiuu wi n *1 m «n n liiu hut in im id ii 

il <1 niK tiiiK i1 is 1 UK H litti inothi 1 (iitck < u ntist \ii oik ml lioiii ill it I k t Ik dn w tlu 

I < ui ml it lit \ mous ship! m IikIui ol Simo*, distoMud tint it < oik lu ion tli it tin Moon w is n t i 

htw<»ntlu->i Iwojilnsis tlu mom nt whin tin M ion wi hill (xtImHn m lotli pin n 

n i isloin Inn how m in> ])iopli h^htt 1 u(> tin I iilh wi i \ ii tl\ ( )l mi tlu ii ison 1oi lh» jihi’.i 

h n III to d i\ I \ I n tho c w ho 1 1 inn oppo it< the dn idin^ hm hi twi i n h hi i 1 h it tlu M i ui i-» in op iipu hod\ 

i i* ‘ hu ill d who hi\i nol tlu inddiiktu whilt tin dm i t ion ot tlu which hmi s iml\ h\ ntiiitid h hi 

I m )t( st Jill i wh\ thi Moon thu Sun w is i1 u(.h1 m Ji with tin hiu hom tin Sun Winn tint sidi ol tin 

c. ’ lUi. its I III i sc i II horn tlu I itih hitwiin the J nth iiiil Moon Mocm up m wlnth tin Sun is Innin 

Ihi tiui c \pl in ilion w IS loiind out ((iitiiin 1 itc i whin th lilisioju lifts tlu I iith fliu tK thinln\i wi 



In these pictures we see the Moon as viewed through an astronomical telescope, which means it is inverted On the left the Moon is 
shown nine days old, that is, nine days after New Moon, and on the right it is twenty days old, that is, six days after Full Moon To 
•ee these pictures of the Moon in the corresponding positions as viewed with the naked eye they should be turned upside down The 
dark patches are the so-called seas, and many of the craters can be identified by means of our Moon map on page 3x0 
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WONDERS OF THE SKY 


the fiiu sjKutdtle of a IniH Moon in the 
-.kv On Die other harici when the 
ilaik side IS turned towards the 1 .irth 
w» <lo not st( th( Moon at all It is 
»il th( phast' ( <dlc d New Mcxiii l*toplc 
often tall d (r<st(‘nt Moon th< New 
MtK>n hut this is not correct I Ik 
N< u M/»on IS ifiMsihlc 
tt» us on th( J arth 

Ih( pulurt on the 
opposite p.ij^t (\]>l.iins 
th< in itt( r 1 1 * irl\ We 
.lit suppose fl to Ik 
lo<»kiii(4 down on tlit 
1 at til anti Moon tioin 
•sp u < ind the Sun i-* 
sinning' liorn tin ii^ht 
1 lit oiih I I iiiv' ‘■how s 
\^h i 1 tlu ippt «it met ol 
tilt Moon IS lioin llii^ 
point oi \uw Hall 
lh( Moons uil.itt is 
hf in ' hphtt d up the 
Sun I n d 1 r o in out 
point III Sp It ^ wt St t 
ii ill till di ( liitninoiis 

fhit \ It \\r (I lioin th( 
i Lilh ot touist th( 
i[i[)t tiant ( is tilth r< nt 
\\ h it tilt 1 nth It o( 
tilt Moon wilt n it is in 
lilt ( tlilli It nt po'^ilioii^ 

IS shown l>^ th( iniiir 
nil, ot Moon \ little 
I h t> 11 1; h I intI i ai( lul 
I \ innnalion ol the pit 
tun tlia,^r.iin will in<ikt 

till < It Ll 

A Good Experiment 

1 1 wt h iM anv ditti 
( iil 1 \ \vt ( <111 ( anv out 
.1 s I in p 1 1 i \pt unit nt 
w h 1 1 h will lu Ip us 
^>n itlv 1 (t 111 t ikt a 
'flu ill 1 ) ill <intl ])la( ( it 
tt II Ol 1 wt Ivt let 1 lioin 
i M U hiii^ht lit ht thi 
h^dit lu 111 ^ I o n t t 11 
ti lit 1 upon tlu 1 ) ill 
\\ t t in tlti this w ith an 
( It t ti It hand 1 nnj) in i 
darkt nt d loom oi with 
till d i//lt hi^lit tjl 1 
inotor-i II oiitsidt on <i 
daik niphl 

Hill tlu hall wiP h( 
h^httd up tlu lii^lit 
It pust n 1 inj.» tht Sun ol 
oiii diai^iain <ind tin 
hill tlu Moon Now d 
wt inovt loiintlthc hall 
1 11 d \ 1 1 w 1 1 1 1 o ni 
diilt u 111 ]M) I n t s w< 

sh ill t,( t i \i I \ simil.ii 
( lit 1 1 t 4 ) tlu ph I ->1 s t»l 
tlu Moon as si i n Innn 
tht ] ai th and wt sluill 
until island wh\ sonit 
tinus w< St ( onlv .i 
hiiL’lil titstinl at olliir liim •. hilt <i 
Moon it olliii liiiRs a fiilK lu^httd 
disc <ind so on 

Wlun only thi trestenl is \ isihlt wc 
i .dl till > the ( lest cnl ph isi V\ hen h«ill 
tlu tlisi ajipt us ilhnniniltd wt l dl 
this tlu Hall moon Wdun all tlu 
disc IS illuminittd we siv it is lull 


Mckmi There is a phase when moie 
than half the disc is bright and this is 
called by scientists the C»ibhous phase 
Ihe name comes from the Latin word 
gihhiis meaning a “ liuni]) " and it 
was given l)c*cause in this idiase the 
Moon looks humped 


Tlu line whu h scpiiates the <laik 
poitioii of tht Moons disc fiom the 
iini^lit IS called the teiminatoi 

ll 1*- inteiesting to look .it the Mo in 
IK ir the time of Ni w Moon for tlu‘n 
although onl\ a t rescc^nt is shining 
hiightlv, we < in by lo )kmg caiefully, 
scH llu poition of the Moon on which 


the sunlight does not'^all It has a pale 
reddish colour, and it is seen by earth- 
shine , that IS, by light received by the 
Earth fiom the Sun and reflected back 
upon the Moon The Earth, as se<‘n 
from the Moon at this time, is nearly 
full It must l>e rememboiod that 
any dweller on the 
Moon would sec the 
Earth showing all the 
phases that the Moon 
does 

It IS bt hc\i d that 
the eai t h sh 1 n ( liy 
winch tlu Moon is ilhi 
mmated is troin hfloi ii 
to twenty times as 
stioiig as the moon 
shine of tlu 1 ull Moon 
lh( icddish coloni of 
tlu caithshinc on the 
Moons sutkiK is due 
to the fact that the 
Sun's light has twice 
passed t h 1 o ll g h 1 he 
harths atmo ijilu if‘, 
t hi 1 ( b V a< (jiiiiuig a 
siinst t tinge 

llu (n Si (fit MiKui 
can IK VI i ap]K ai higli 
up in the sk\ kiti at 
night nor of t run sc 
ran a hull Moon c \ ( r 
apiuai oil the s.ime 
side of tlu heavens as 
tht‘ Si tting Sun Ai t ists 
some I I m ( s lU a k < 
iinsiikes of this kind 
when painting moon 
light scenes 

Of (Oil I St now Hilt 
wc unde r St a nd tlu 
phases of the Moon wt 
know that stars c an 
ne\ ( T appc.ir insidi tlu 
cusps Ol jioirits of till 
C lesi cnl Moon as tlu y 
.lit sli o w n 1 11 tht 
national flags of 
Iuike> and J gypt 

Changing Positions 

In spring and 
autumn when the Sun 
sets in a line which is 
inuih more perpcndi 
culai than it is in 
summer or winter, it 
shines up as it were on 
the uiulersidi of the 
Moon, as viewed fioin 
the Earth, and we liave 
the < urifiiis effect of tht 
( rest eiit Moon 1 \ mg on 
her back, as it is c.illed 
In summer and winter, 
when tlie Moon got‘s 
clown toward the 
horizon along a ninth 
more slanting path, thi 
Crescent M mi appears in a far more 
upi ight p )->itiori 

The Moon s path round the Farth is 
not a (iiilc but an ellipse, and so the 
Moji is sometimes nearei to us than 
at others It makes the complete 
jcnirnev lound the Earth in 27 days 
7 hourii 43 minutes iij seconds 



The Crescent Moon twenty-six days old, as seen through an astronomical 
telescope, that is upside down according to our normal view 
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“PREHISTORIC MONSTER” THAT STILL LIVES 



In the GalapoKos Islands, 700 miles out in the Pacific from the coast of Ecuador, cut off by some great volcanic upheaval in the reptilian 
age of evolution, forms of life survive which have died out elsewhere. The great marine iguana shown above is one of thwe. Larger 
than the yellowish land iguanas (stv’ page 485), these giant lizards are over 4 feet long, and their blackish colouring blends with the 
dark rocks on which they sun themselves. The marine iguana feeds on seaweed on the shore and in the sea, swimming strongly by 
means of its flattened tail. A mild creature (unlike the fierce land iguana), it can stay under water for at least an hour 
To j act pane 481 





MAN MAKES FRIENDS OF THE ANIMALS 


The domestic animals have been man's greatest Iriends. They have helped him in cultivating the Earth, in 
travelling over its surface, and in capturing other creatures for his food. In these pages we read something 
about the way in which man probably first came to domesticate such animals as the dog. the cal and the horse 


L ONfi ngo, before the beginnings of 
history, man Vx^gan to make 
friends among the animals and 
to train them to help him in his fight 
with Nature. . 

Without the help of such animals as 
the horse and ox and ass it would have 
been quite impossible for man to have 
practised agriciiltuio on anything but 
the smallest scale, and as a consequence 
he would have been compelled to 
lemain scattered about the ICarth. It 
w.is only when ho had tamed the ox to 
pull his plough and the horse and ass to 
ac t as beasts of bunion that large crops 
could be grown and gathered ami 
transported, so as to make it possibk? 
lor thousands of fieople to live together 
in one place. 

I’.xatlly how man tamed the animals 
we do not know, but that he did so 
e.itly in his history is proved by the 
la( t that we find the remains of 


domestu* animals in the rubbish heajis 
of the Stone Age. 

Probably lh<‘ very first animal to b«^ 
donii'sticated was the dog. Wild 
dogs are found in many countries today 
an(l among the ditferent kinds are the 
wolf and the lackal Itxactly which 
were the ancestors of our modern 
domesticated dogs cannot lx.* decided 
with any certainty, but m**n of science 
believe that the chief, if not the only 
ancestor, was the w'olf, although som(‘ 
think tin* jackal had stunelhing to 
do with the matter. 

When man lived by hunting, and his 
diet consisted entirely of the flesh ol 
the animals he caught in the chase, such 
animals as wolves and jackals would 
sneak round his home on the look out 
for the remains of th<» carcasses. 
Possibly among the animals ^ thus 
s(M*king for f(K)d were some young 
wolf cubs, winch may havti In ' . 


captured by Stone Age children in 
sport, to be matle pets, and these, 
finding that the cliiklren shared then 
food witli them, loitered in the settle- 
ment and became attached to then 
human masters 

When they were fiill-growm the pet 
wolves would probably accompany the 
men on a hunting Oxjiedition, and as 
they proved usctiil the idea came that 
young wolves nn.ght be trained to 
assist man in his liunting. 

Put after a time it was imt necosSiUv 
t(» capture voung wild wolves Those 
which liad already been tamed had 
litters of cubs, and fh<*se were tranu^d 
to help tlieir masters. They would 
assist them in the chase, they woiikl 
by their barking give, warning of the 
a]>]>roach of enemies, and they would 
help in the fight against different foes. 

In some such way man obtained his 
first animal lielper. lie taught it no 



It IS almost certain that the first animal to be domesticated by man was the dog, or rather its probable ancestor, the wolf. Pe^ps 
Stone Age children in sport captured little wolves to make pets of them, and these, finding that the children shared their food with them, 
remained with the human family and became attached to their masters and mistresses 
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WONDERS OF ANIMAL AND PLANT LIFE 


longer to fear the fire, as do all wild In a Rrain-growing country like We do not know the order in which 
annuals, and we know, from our pet Ancient Kpfypt the cat was of very the other animals were tamed, hut 

do^s, how thoroiu'hly chanKcsl its preat inipjrtance in keeping down the ])rohably the ox came next. It would 

character has become in this respect, mice tiiat preyed on the corn, and it is i>e a very useful animal, for it providtid 

for the domestic dog to-day loves the perliaps not surprising that the Egyp- large supplies of milk, it would help 

fire and likes to lie in front of it. tians came to associate it with their to pull the plough, and when killed its 

'rh(‘ tlog has lived so long in the religion. Just as they preserved the flesh w'ould form welcome food. In 

company of man that it is the most botlies of their human frieniLs with mountainous country, where it was 

completely domesticated of all the spices, so also they made mummies of <lifflcult to keep cattle, the goat would 



It was a great step torward when man captured the wild horse, and trained it to obey him. Probably some strong young man seized 
a horse by its mane and running with it sprang upon its back, and found that the animal could carry him. It would be difficult to 

over-estimate the service which the horse has rendered to mankind 


.lumuds It IS till* grcMtcst iriend muii tlicii cats, and thousands ot tlic.se also juovc very useful as a supplier of 

has and lK‘com(\s more attached to mummy cats have been found in the milk and meat. 

ium than any othei anim.il tombs of Ancient Egypt. 'Mien would come the horse. In 

l\>ssiblv. too. in a amilai way. the Even in Great llritain in the past tliosci early days wild horses lived in 

cat was domesticated. Wild cats of the cat has been regarded as being of different jiarts of the world, and no 

some kind ate Iniiiid in most parts ol the much greater irnportanee than it is doubt their speed was greatly admired 

world, .iiid possibly woman was the to-day. Nearly a thousand y<'ars ago by men who wished that they lliem- 

taiiKT of the ('at as man had been of in Wales a law was made for the; pro- seJvc's could run as fast when chasing 

th(* dog. Woman w'as. it is belii'ved. Itx'tion of the? cat. This law ti.xed a animals for food, 

the first agrieultiirist. airl wlion she price lor all kinds of cats, starting wdth Om^ day a particularly able and 

began to grow crops and harvest the t he amount to be paid lor a newdy-born strong young man would s(;ize a young 

gram, ^tormg it for us<* m the dark days kitt(*n before it had its eyes open. horstj by its mane and run with it, and. 

of winti I. tins would attract hordes b I greatly daring, he may have sprung 

lats and mice 'I'hese in their turn would Price of a Dead Cat upon its back and thus found that the 

attract wild i ats, and probably one day 'Mien it mentioned the punishment for animal could carry him. 
s(mu* kittens wen* caught by tlie women, anyone who stole or killed a cat wdiich Starting with young colts, men 

w ho fomid them amusing and attractive was guarding the corn of a prince. If began to train the horse as a beast 

pets, rhey were brought up and bec.ime the thief w^ere found he w^as to pay a of liurden, and thus tamed one of the 

d(.>mesti(.ated like the dog, though they shceji and a lamb, and if he had killed most valuable of domestic animals, 

never became so friendly or attached the cat the aniincii was to be hung up Wherever he has gone man has 

to their tiwners as the dogs. by its tail with its nose touching the taken the horse and the dog with 

Thercare wildcats in Scotland to-day, floor and the culprit would then have him. Hut while the dog can live in 

but these an* probably of a larger bn.*etl to hand over as much wheat as, filled all climates, the horse thrives only 

than the wnld cat which was first up on the floor, would cover the cat in temperate countries. ft is no 

domesticated. to the very tip of its tail. use in the Arctic or Antarctic, but 
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WONDERS OF ANIMAL AND PLANT LIFE 


thiTC strong dogs are used for drawing 
sl<"dges loaded up with goods. 

fti practically all countries there are 
bea.sts of burden; indeed, life would 
be almost imt)ossible without them. 

Taming the Ass for Use 

A relation of the horse is the ass, 
which is quite swift and is more sure- 
f(^)t<^d. It was tamed at a very early 
stage in man's histoiy and proved even 
moie useful than the horse in some 
lands, for it can live on p.istiires so 
poor lhat a horse could not survive. 
In tlie countries round the Mediter- 
ranean, where grass is scanty and the 
country hilly, the ass is a very valuable 
animal. 

In South America, when the Span- 
iards wa nt there, they found the natives 
Jiarl taiiu'd and brought into use .i 
relation of the camel known as the 
ll.nnu. It w’as this that made South 
Ameru a a much mon* thickly-]M)pulat(‘d 
country before the wdiite man went 
there than North America, for in North 
\ni<*n(M there was no be.ist of burden, 
iii'd proljably tin? whol<‘ ]iopulation was 
less than half a million. Now it is 
much more than a hundn^d millions. 
In the dry desert lantls of Africa and 


Asia, where horses and asses could not 
live, man found another animal which 
he domesticated — ^the camel. It is 
not a ve^' friendly animal, but probably 
in the tirst case men took very young 
camels. The animal has a large. Hat 
foot which does not sink into the loose 
sand as w'ould a horse's hoof. It is 
slow but strong, and can travel long 
distances without w'ater. By a special 
arrangement ol Nature it is able to 
store up water and also nourisliiiient in 
its boiiy. In the countries wIutc it 
lives it is the most valuable of all 
domestic animals. 

Sheep for Food and Clothing 

Sh(?ep have also been flomesticated 
from an early pcrioiL Possibly it w^as 
their wool wdiich first attracted w^onuiii, 
who found that by cuflmg it oft they 
could get a w'arm material wliich thov 
learnt Iti spin and weave. I'hen tin* 
w'ool grew again on tht* shct?p, and 
w'hen the sheep was killed its flesh 
proved an attractive' food. 

The jiig. which is a domesticated 
\'.ine<y of the wild liog, is the only 
aiiim.d that has been doniestii'ate.d 
purely for food purposes. Its skin, 
}u>w<‘ver. can b<^ tanneil and provides 


a tough leather. Hut, of course, early 
man knew nothing of leather. It 
was the skins wuth hair or wool on, like 
thos(; of the ox and shet‘p atul goat, 
that he found useful for clothing and 
w'arm cov'ering 

The High Road of Progress 

Very early in his history, too, man 
b(?gan to domestic. ate the hen, keeping 
it chiefly for its eggs, and later other 
birds such as the duck and goose and 
guineafowl were kept for the same 
purpose. 

This domesticating ot animals by 
«*arly man greatly increased his ability 
to survive. Before, he had bc'c'ii in 
constant clanger of starvafion, but now, 
wa'tb a supply of animals available tor 
food, he was no longer so dependent 
on luck in hunting. 

It is n.'.illy the taming and training 
ol the animals to do his work and .serv^e 
his puryioses th.it si't man (.>n the great 
high roa.d of progress. 1 le is lc‘ss depend- 
ent on the animals to-d.iy than he ha*! 
Ix'C'ii for thousands of years, but wath- 
out th(? ox and the* ass and the horse 
and the sheijp and thc‘ dog man would 
cerf ainly ncv(?r have reached the pitch of 
civilisation that he has .attained to-day. 


AN OWL THAT WILL FEARLESSLY FIGHT A MAN 



This photograph shows the head of the snowy owl, one of the most interesting members of its family. Its plumage is white, with spots 
and bars of black or dark brown, and it is found in northern countries, like Siberia, Northern Russia, Scandinavia, Greenland, Iceland 
and North America, where it lives on lemmings, Arctic hares, ptarmigan, grouse, ducks, young sea birds, and sometimes the Arctic fox. 
When the lemmings migrate snowy owls follow and prey upon them. The snowy owl is from 22 to 27 inches long, and when its nesting- 
place is approached the male becomes very ferocious. Wople of those parts sometimes seize a young bird, and when the parents fly at 
them, hold up a gunstock, against which the birds dash themselves headlong till th^ are killed or beaten off. The natives of the Arctic 

regions are very fond of the snowy owl's nesh as food 
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THE MANY DIFFERENT OUTLINES OF THE LEAVES 



Botanists have classifird the leaves according to their margins and their tips, and in this page we see the different forms and their names Sinuate 
means “ wavy-edged ' , Ciliate, “ fringed with hairs , Runcinate and Serrate, ** saw-hke '* ; Dentate, ** toothed " , Pinnate and Pinnatihd, “ like a 
feather ” ; Crenale, ** notched " , Palmate, “like a hand " , Rugose, “wnnkled " ; Acuminate, “sharpened " ; Mucronate, “sharp-pointed " , 
Cuspidate, “ pointed ” , Retuse, “ blunted " , and Emarginate, “ notched *' The lower pictures shows different ways in which the leaf is attached 
to the stem Decurrent means “ running-down ” ; Cauline, “ belonging to the stem * ; Sessile, “ sitting " , Inflex, “ mcurved *' , Semina^ “ seed- 

like " , Vaginate, “sheathed " , Imbricate, “ overlapped " 
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A LIVING DRAGON LOOKS OUT OF ITS LAIR 

m I. A « - . - - . _ 



This striking picture shows one of the land iguanas of the Galapagos Islands It is a stoutly built lizard with a comparatively small head 
and the body has a spiny crest along the back The limbs end in short toes v ith sharp claws The tail is longer than the head and body 
together, and the whole animal is about three feet long and weighs from ten to fifteen pounds In this photograph the iguana certainly 
looks like one of the prehistoric monsters of a past age There is really nothing by which we can judge its size The whole picture is 
indeed an interesting example of relatiyity If a boy or girl had been taken m the photograph by the side of the iguana, then the ammal 
would have appear^ its true size These iguanas live in burrows and are very sluggish in their movements At every few steps they 
stop for a mmute or two and doze with closed eyes They feed by day on the succulent cactus of their native haunts, and on leaves of 
trees, climbing the trees for the purpose The females lay large eggs People m the Galapagos Islands eat their flesh 
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A STRIKING ILLUSTRATION OF RELATIVITY 



In this picture a motoiist is seen in Uganda, somewhere near the Equator, speeding along from east to west at sijrty miles an hour, while 
the natives look on in wondei There seems no doubt about the motorist s speed or his direction He passes like a flash Yet it is |ust 
as true to say he is moving in the opposite direction, and at a much greater speed than sixty miles an hour This may seem a paradox 
or pu77le but the pictuie below will explain the matter It is all a question of relativity, as we shall see 



In the upper picture the motorist s speed and direction are relative to the Earth’s surface But suppose we could leave the Earth and go 
out into sjiare and watch the motorist He would not from that point of view be seen travelling at sixty mil^ an hour from east to 
west, but would be moving at about 940 miles an hour from west to east Why the difference ? Well, the Earth at the Equator is 
rushing round in the direc tion shown by the arrow at about a thousand miles an hour, and as the motorist is travelling over Africa m the 
opposite direction at sixty miles an hour he would really be earned with the Earth m the direction it is travelling at 940 miles an hour 






SIMPLE FACTS ABOUT RELATIVITY 


Relativity is a word that has come to stay, and it describes a scientific tact which is ol great importance. All 
intelligent people, including boys and girls, should know something about it, and in these pages it is explained 
by word and picture. This gieat fact about it is that any statement we mak<* about the Earth or the Sun oi 
the planets or the stars, or Time or Space, are only relatively true, that is, they are only true when thought of 
in relation to something else. Two statements which appear to contradict each other may both be true 


A wfiKi) Itiat IS iniK li he.inl 
in thes( ilavs is Kela 
ti\it\ It IS an old weld 
wJiidi lias tieeii used fen a 
Innidiftl >eais and it iiieaiis 
the stall ol I'ciiig related to 
siMiielliing It IS niilv in the 
]ni'.(nt tintin\, ho\\e\cM, that 
KditiMtv h.is ( omi to he a 
4(1111111011 wold that fonstaiitlv 
( < Mil in h ( t in ( s line! hooks and 
Mil) in oidinaM (on\(rsa1ion 

Newton and Einstein 

1 his 1-1 heiaiise imn ol •-i lente 
iM\ethonght out oi ihsi 4 )\eied 
)iii( thing iK'w 111 i oiiiMM tioii 
V it h till ^ti in ol till nni\ ( isi 
mil the inaii whose name i'* 
mot giniralU *issoi lated with 

Hi ti i m Kelatl^lt^ i>l‘iohssoi 

Mhi 1 1 I msti in 

I hi 1 nglishniiin Sn IsaiU 
\i w ton one ol the gi(.iti‘st 
" II nlists who e\< i li\ < d di*- 
4 \ 1 11 d ( < 1 him laws,ihoiit the 
mii\eisi which, until the earh 
I 11 1 ol tin twentieth < entiii \ , 
will I oiisideii d to tell the w hole* 
liiilli ahoiit IhcM nuitteis But 
i ^iiiiitihi msti mni Ills h(< ame 
moil d(‘li( ate <ind mini ati .ind 
mill ot SI leiK e win* ahle to 
4 in\ 4 »ut then expiiiment > w ith 
l-ii.ilii .n(iii.ii\, it w.is se< n 
111 It iiiltiin ha])])f*nmg as, loi 
mstaiue tin hi h.n loin ot light 
m its ]oiiine\ tinougli Sp,i((, 
and giavitation oi the.ittiac- 
tioi) wliitli the hea\enly liodies 
Ii M ioi one .inothei, did not 
always seem to i onfoi m to 
\ewtons hiws For a long 
tnn these dlsciepani k s weie a 
gii .it pn/zle 

The Possibility of Error 

( )t Loinse when, during a 
stientilii expel imenl, things do 
not happen ipiite as thev are 
expeited to do, tJieie ina\ be 
'■onii mistake or slip in laiivmg 
out the expel iment But when 
ihe same thing happens ag.un 
tind again, as the experniunts 
.lie irirriert out hy dillcient 
•Mieiitists using diileieiit appa 
i.itns in different parts ot the 
woild, then it is felt that there 
may he something wrong about 
the law as it is unclei stood This 
has happened in recent years, 
and what Relativity really 



Ihese two tiams aie travelling at iixty miles aii nour, and 
the (hildren on the fence see them flash by at this speed, 
which IS relative to the ground ovei which they move A 
passengei in either tram, however, looking out at the other, 
would see it motionless, so tar as he was concerned, that is, 
the relative positions of the two ti ans would not change at all 



Anyone standing on the ground and seeing this train flash 
by would say the boy and girl were travelling at sixty nules 
an hour, but anyone in the carnage would say that they 
were sitting still, and that the telegraph poles and other 
things outside were flashing by at sixty miles an hour 
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m< ,ms IS tins that icit.ini 
tilings .IS ior cx.iinplc the 
sp(M‘d (it li‘^lit tlu* pull i>l gi.ivi 
t.ition, till loiniol the um\iT‘-i, 
.ind M) on iH tiiK* onh icl.i 
ti\ ( K , th.it IS, w h( II ( oii^idi i(*d 
111 rt kilion to sonicthmg < hi* 

Jo go into lln-i 111 itli I liillv 1^ 
(|iii1( I m p o s s I h I ( in *- impli 
laiigii.y^i’ onI\ 11m c who h.iM* 
sliidiid till highfi mathematic 
(,in giasp 111 )' di'l.nis ol Kc l.i 
ti\it\ hill wf* (an all inuh i 
*-t.ind sonulhmg ot how thi-> 
pini(H>)i .ill(*ilsthi imi\i?-.i III 
w liii 1) w V li\ t* 

A Relative Truth 

Lit vi-> taki om Ol two simple 
< vamples We.iii silting on a 
si.it on a ladwciN ])kitloTin <n)d 
wi *((• the ( hcltenluim I \piess 
Ol the 1 King Not'-man rush h^ 
.it si\t\ mile^ an hoin It is 
*;on(* m a fla h, and we ‘‘hotilil 
pioli.ihlv sa\ th.it while wi .in 
at led on .i shdioii.in ^pot, 
the ti.ini IS tia\ i llnig at tin 
enoi moils speefi lint i tins 
tine '' ( ertamK it e Inn so tai 
ris wc .III loineiiied that is 
nkitni to ouiseKis .uul oni 
position tin* tiain e ti.ixellmg 
,)1 si\t \ miles an Innii 

The Other Point ol View 

But '-njipo-.c wi* in ‘ittinem 
the titiin and looking out ol tin* 
wiiidiiW We an i oinloi t.ihK 
re'>lnig on tin i at .md not 
eviiting oiiiiilvis or mo\ mg 
our limbs 111. im w.i\ Snddi'iiK 
.Is W( look out ol the window ti 
st.it ion tkishe-. ti.el It li.istonn* 
and goin in .i inonn nt and thin 
one tdtii anothoi, siunidmg 
i.uh other like the j) dings <.f a 
lime, the tel(*giapli poles p.ns 
hetoie out e\(s W f* '-aN t(» ti 
ti.ivillmg i oinp.nnon in the 
same lain.ige, W fial w ,i s 
th.it ‘-t.ition tli.it ll.nhed h\ ’ 
oi Kook hoxx the tihgiaph 
poles insh j)«ist 

Is this tiiic An wt sta 
tionaix tiTid tin i.nlw ay station, 
the teligiaph p 4 )s 1 s the houses 
and the holds .dl flying ]ust at 
sixty miles an hoin ^ ( etl.nnly 
It IS tine, so far .is we aie con 
terned , that is, nlatne to us, 
these things aie tiavollmg past 
at a gicat sjieed 





MARVELS OF CHEMISTRY AND PHYSICS 


Now whfit aro the true facts ^ 
Is the tfaiii travelljiiR r ij)icJlv 
ovtt tlje /.’loiind or is the ^louiul 
trivdlnii’ rapidly nnclei the* 
tram ^ liotli stiUmcnts irc 
true ukI one is no more true 
than till othir 

II a pirsoii con III view fin 
Irun and the 1 irth throiif'h i 
IHtscopi Ironi i dist int pliiiil 
III nn^lit -iCC thi It on (|int( 
stitioiiuv md till I iitli uhnl 

111^ r >iii)d iiiidi I It >n tin tl 1 1 

hind in nn^id ci thi 1 utl> 
stitioniiv indlln tr un iiisIuml, 
louiid it ( )i \ < t If. on III 
nu^lit i( both in in tioii the 
1 11 til ti i\ i Mil K i 111 \\ i\ in 1 
the tl on 1 1 i\ I Ihn umthi-i 


II t hill 
n till p lilt 


Time and Space 

It 1 ill I ({III stii II t hill 
livitv It d( pi n 1 n I III p mt 
of \ ii \v III I n t >iilv thi {> nil 
o( \ 11 \\ in p i i hilt 1 ill {) Milt I 
V u w in tniu 

i his 11 li ic n t 1 tiiin in iv 
SI I in sti in^i hilt 111 ri il,iiii it 
W( thini 1 httli \M hill Kit 
inipot t nil i lit II till III 
i \ iinpk show in{^ 1 1n inif < it nn i 
of (inn whithi m‘i nnihisj x d 
t v( 11 h\ till > onnj. t 

II thi ijiii tioii w( i( 
i kc d how I 1 ^ w IS till 
1 >iilv( of W I Ihid h>ti I 
p ( 1 f i i t I V tl iithliii 
inswr I nil). Id he lit 

w is \ fi I t i I II ( h i 
hi^h ind \M i^hi I 
poiJinN hill s nil 
IkkIy ( i ^ iin{ Id 1 iiiL h 
L( this inswi I mil IS 
thit the tnii iiiswii 
w IS th it till l>iil i w 1 
<) 1 1 i 1 i> 1 n ( h i in 
height ind wi lit 1 i i 
s I o n i 1 hi si t w ) 

lll'kWl IS I I III pi ill tl\ 

i onti idu 1 IV hilt till \ 
c in hoth hi tnii I 
in iKi the ni i < i i i I 
an wi I s \M inn t l>i n 
till tiini I IciiRid III 
I h it IS wi inn t v\ 
h it (III DiiUt o| V\ 1 1 
I in I n w IS ^ I i 1 / 

1 II I li < ■> high I n 1 
\M n hi (1 >() j> )iind in 
I / /O ind th if III i i 
•) Ik t () UK In h I ^ h 
ind we ighi I 1 1 ti lu i 

in I 7 

The New Star 

1 ( ( 11 t lUi inothi 1 
( X. 1111} ll 1 \ l I \ now 
in I i ^ iin IS i^tii no 1^ ^ i 
in c 1 s w I t ( h the 
hi mil Ihcit shill 
Old sii Ukniv i nrsv BgUM 

st it wliiih his nt\tr luBB 

been sitn hi I >rc md 
rtHot KCttinK biiKlitd { 

md hiightei foi itiint weighei 

it g 1 1 d u a I i \ f uJes hj,rh, ai 
away and disappi. ns relative 

A notablt t v iinpk thr 


Jinu sprite post on 


Trutnattu Ua^rrmnq 
JOmttfsanU iummute^ 


, - / ^rmn after 

* f frrn t Utnrj JO rnile^ 

^ ii-i-ij-i it 1 1 1 1 Li-Ljaiflaaffiaa^i i i i n . . . . . > i . li i , i . 1 1 1 i 1 1 1 1 1 

SOmrleo -► 

In this diaf^ram wt see on the honrontal line the position of 
a tiain tiavelling at sixty miles an hour after it has travelled 
tliifty miles We see also on the vertical line the position 
of the train represented graphically, after it has travelled 
thirty minutes If we want to show its position both in 
space and time after travelling thirty miles in thirty minutes 
wc should have to show it on the slanting line It is an 
example of Relativity shown graphically 


These pictures of the Duke ot Wellington illustrate Relativity If we were 
asked how big he was we might say he was three feet nine inches high, and 
weighed 36 pounds But someone else might say he was five feet nine inches 
high, and weighed eleven stones Both statements would be correct, but only 
relatively The time element must be brought in, and we say the Duke was 
three feet nine inchea high in 1776, and five feet nine inches in 2796 


of this occurred on February 
2Tst, iQoi when mtheconstci 
latioii Perseus, a new star was 
first seen It appeared about as 
bright as the I*ole Star It 
gradually increased in brilliani y 
md on Februaiy 22nd wasloi a 
few hours the biightest star in 
till heavens with the singk 
i\it])tioii of Sinus the Dig 
Star I hen its bnlhancy gradii 
dl> grew less till the end of 
Mirih it was baub visible tc 
the naki d cyi 

When Did It Happen? 

This siidikn appt iraiue of a 
stir with mill ising biiglitiicss 
for i timi folJowid b\ a ladiiiR 
ivvav tills us thit sonu lliing 
til iiundoiis h IS h ippi ni d iway 
in Spill though wt c iniiot bi 
siiu i V u th vvh it it IS 

Now to It turn lo our i|uistion 
i)t Ri htiMty Out istionomir 
might s i\ thit this III w tar 
whitli w IS t ilkd Nov I Pirsfi 
nil ming till Niw Stai of Ptr 
St us OKU! ltd in till twintuth 
Kiituiv and mother istiononitr 
that It OK urn d nioie than 
too yiats ago 

\V hat IS Ihi I xpl inalion of 
tlu ippaiiiit tontia 

-I — ■ diction ^ It IS a <]ut s 

tion of I< t 1 1 1 i V 1 1 V 
KtlitiM to oursihis 
md the astioiiomtrs 
who win w iti hing on 
till I irlh till siiikkn 
bitakiiig out of this 
stai OK until on lib 
k ruar> 21st loor but 

B from tht point of \ ii w 

^ of m iin igin n V ptisoii 

situitid will It the star 
a c t u a 1 1 V w 1 s it 

0 c i u r 1 1 d ill Ihosi 
imlhoiis oi irs igo 

^ btcmst It IS so iiuon 

1 eivably f ir iw^v th it 
its light took th it tinu 
to travf I to tlu I irth 
lioth st lit Tilt lit s art 
tom it but IK if her is 
trill in tlu absotuli 
SI nsi ajiiit fioin its 
iihtioii to something 
t Isi 


Many Instances 

11 wi Hunk i m fully 
we sh ill 1 i in ( ni bt r 
manv iristmits whin 
Ktlativity oini s m 
How ottiii wt have sat 
in 1 tiain and looking 
out of tht w I n (1 o w 
hwe SI i n another train 
tiavtlling in the same 
ilinition as ours, hut 
not so rapidly, and 
have had the illusion 
that the other tram 
was going m the oppo 
site direction* And so 
it was relative to our 
train , but as we look 





MARVELS OF CHEMISTRY AND PHYSICS 


oiil vnd notut' the tele 
Ri ipli polts and tries be 
^on<l wc see that while it 
IS K**'**J? dirfition 

iilitiM to us it IS »» 

thi otlur dij-iction rilitivi 
to tht stationar\ thniRs In 
th( ad( oi tliL liru 

(^iiasurjin dd> wt notiu 
tint tht Sun nio\(s rioss 
tlu he u CHS fiom list to 
v\( 1 and it IS not sut 
pii in^ that the min ot old 
tiin< iisid to siv th it till 
^iiri niovtd roiirul tht 
I irlli Wt know now that 
tht I nth ill )\ ( s round tlu 
Sun ind th it tlu Sun ap 
p n to j^o u ross till sk^ 

1 I iiisi till 1 util itself IS 
lulling lound on its ixis 
ft Ull \V( >.t to I I t 

Our Path Throug^h Space 

ill T( n nil It IS I (]U( s 

(i »ri of Ki 1 iti\ it\ I loin 
>111 point of V II w is wi 
st in I on tlu I irth ind 
1 ) U up till Sun nun i s 
1 1 ) s tlu sk\ Irorn thi 
punt ot \ Kw of 1 lx. lioldi 1 
wli > invht l)( tool 111^ Itoiu 
ni h 1 int st ii 111 Sp u I 

llu 1 util IS t t 1 \ e 1 1 1 n js 
I inid till Sun 

( Jiisidi 1 uii.^ t h I 's o 1 1 1 
Sv till! ilont we know 
til it tlu I II t h |jo( roiinil 
in I lOLinil till Sun in in 
elh])'ii loinin^ hiik luh 
Vi ir to tlu Slim prisition 
I lit st I n fioin outi r ^p u i 
till 1 irth s join III V loiind 
lilt Sun IS 1>\ no nil ms in 
(llij»si IS Wt ui troni thi 
piitiin on pif»t if) inii so 

III fioiii (onun^ bciik to 

ilu sum position atti i i 
\ II tlu 1 irth s position 




In these two pictures we have an example of Relativity The bai^e, 
with the man on board, is travelling from right to left, and we can 
see that relative to the watcher on the bank its position is different in 
the second picture from the first The man on the barge, however, 
has travelled with it, but as he has been walking along the barge from 
left to right his position relative to the tree and the bank and the 
watcher by the fence has not changed 


IS ii illv many millions of 
links Ironi whiu it wis i 
yt ir ago 

Position is cl qurstion oi 
Hilafivity \s wi stand in 
I^ngland with our fi(*t oti 
the ground looking uji it 
flu Poll St II wt frtl tint 
wt hkt otlur ptopli ait 
standing upright Hut wi 
tcmimbir th it out kinsnu n 
in Aiistrihi iiui Ni w /t i 
1 111(1 on tlu otlur sidi ot 
the world h iM tluii tt i 
iitaust toils ind if wt i oiiiil 
s(i thioughihi I arth tlui 
would ipp( u tobi h infill g 
hf id downw iids Hut on 
tlu othiT hitiii iiom tlu ii 
point oi \ 1 1 w till \ III 
standing on thi I irth up 
iighl iiid it tlu \ tould si ( 
t li T o II h 1 h I 1 11 th wt 
should bt li iiigiiig lu id 
(lownv\ irds wliilt to both 
oi us p( ojik m I full i md 
Rhodi si i would bi st md 
on the 1 aith it ii,^ht 
mgli s to ouist Ivi s 

What is Size? 

Lluti ig iin t iki big 
III ss Nothing IS I ifp,! or 
sm ill ihsohili h but onl\ 
in iililion to oth( t things 
A 11 > Is sin ill imnpind 
with i boy but i bo\ is 
litth comp in d with ui 
1 1 ( pli uit md in (kphint 
IS sin ill loiujiind with St 
P lul s C itluilr il St P ml s 
I VII) tin\ ( oiuj) md with 
Mount Snowdon md 
Snow (1 o n is vi r\ sin ill 
I o in p 1 1 I d with Mount 
1 M:U^t ( oinpiiid with 
tiu I irth Mount J vtnst 
1 i iiu u spii-k md tlu 
f irth itsilt would i])pi ir 



If a gun were pointed vertically upwards and a shot fired exactly perpendicularly so that it went up and came down, re-entenng the 
muzzle of the gun, its path as seen by anyone on the Earth would be as shown in the first picture But as seen by anyone watching 
from distant sp^ct the passage of the shot would be very different It would be as shown in the second picture, for the Earth would 
have travelled tn its orbit and the shot, attracted by the Earth’s gravitation, would have travelled with it so that its path would be 
something like the curved line shown Both diagrams are correct but only relatively 
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SIZE IS ALL A QUESTION OF RELATIVITY 



The pictuits oil tin paic lorn an (xcellrit illu trition of tin mcamnrr qI the term Relativity On the left is St Paul s Cathedial in I ondon with 
tht Banqueting Hill Whitehall ind \irious othei thinfs below all tit iwn more or less to scale The very small white obiect little inoie than a dot 
IS supposed to bt the IiiUtor do|L Now the dot is hi coinpaied with a fly but it is sniill compared with the Fditor who is seen standing by its 
side The Editor seems bij compand with the dof, but he is very small indeed compared with the motor bus which is shown and the bus thouyh 
big compared with a mm is mill bv the side of the Editi r s house But tht house is like a toy when placed in front of the Banqueting Hall and 
the Banqueting, Hall sienii veiv smill wlun it i in relation to tin jreit cathedial Now look at the right hind picture Here St Paul s is a 

mere speck whni placed by the suit ot Mount Snowdm and Mount Snowdon is like a child s sand castle when seen in relation to Mount Everest 
All this Jiows that nothing i either lart.e or small in itself but only iti relation to something else Everything is both large and sm ill 

too 
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as a niei ( dot on thi 
siuta( ( of 1h( Sim 

VV< can oiil\ sa> a 
IS lai oi 
STM ill and onh m t 
iMN idi i of si/t when 
\\« coTn])ai( It uitJi 
sonu thini; 1 1st 

OfitJu films M>tn( 

1 I 111 t i l.indsca]H 
with luiiUlin^s nid 
)i 1 1 1 s a p jn cir s .IS 
tliouf^liit \vi It a KR at 
wtTfUh of (ouiitn 
lu t nu( wlu n looK 
jm it It SM think ot 
it It 1 iti\i to simil IT 
f ( 1 t M 1 t on 1 ind 
t ipi s \\( I now \s 
I MI if ti I oi 1 M t SIK li 
I ( 1 < s lit ollt n plio 
to j i))hs ot m 1 11 1 a 
(iin 1 i n <1 ■*( a pt s 
11 1 in^^rd on I ibli s in 
( 1 loin 

I in ill\ Kt I iti\ it) 

« Ml ( ^ I \ < n into 
Ml ) 1 I I m a t t ( r ^ 

{ lodiK ss I n d 1) I d 
M ml 11 K i< 1 1 
iw t t l Ml s Hotli 
h \ t to Ik 1 stnii iti d 
] 1 l t l \ l t > SOTIU 

i nd lid Killin^ i 
(1 I 111 i \ Ik both 
d intl b id < Odd 
\ )i 11 it 1 to ]M]t t I k 
iiiiu d < lit of p un 
i li it I III (d to 
1 t \ ( n t it i 1 (I in 
I It III pt o p 1 ( ind 
! I 1 w 111 n tin killiiif^ 



Dot the rain fall up or down ** 01 course it romes down you say Yes but 

only relative to yoiuself it falls aiound yoi If you tould look thiougli the Earth 
and sot it raining in Austialia lelative to vourself the lain would be coming up, 
though in Austialia it would be falling dowi upon a man who, looking through the 
Earth, might see the ram fdlling up on you It is all a question of Relativity 


is doiK onl of slxtr 
VI 1 n t o n i 1 11 ( 1 1 ^ 

( inldi( 11 list d to In 
taught that it W IS 
wulvid to kill flits 
now tlK\ an t night 
t h if It is ^ood to tlo 
so 1 OI MK 1 1\ th( s 
Will i( luitd I > 
h n ink s^ md f o kill 
tilt ni w I •. iinni ( < 
s.ii\ Now wt know 
that till ll\ almost 
moK Dim in\ oilut 
c R itinc tound in our 
i oimti \ pit Ills ills 
t ist and ( lusts th< 
(it ith of littU chil 
du n It is th< ii toil 
gooii to klip down 
till mimb( 1 of llu 
\\ i must n i \ < I 
pi 1 d I ouist h I *. on 
oni t oodni •‘S 1)\ tom 
paring om li\ ts with 
thi h\is of ptiqili 
whom wo ug.nd u 
bad \\i must ii 
mi nibt r t ii a t torn 
p III d wit h ]KO)»U 
whoa h\is 111 Miy 
ooil wt oiiisi 1m s 
111 u appt n b id It 
IS loTt iiiiati th it in 
till tasi of goodm ss 
wi IK 1 d b( m MO 
doubt foi w< h iM 
a spit ndid st.mdiid 
nil Mint piov idi d fi r 
us m tilt Si rmon on 
till Mount .iiid 111 the 
hli ol Itsus 


SOME SIMPLE EXPERIMENTS 



Forming crystals of sugar 



Making caramel from sugar 


^r^iM M i? onit intiiisliii ( \})i niiK 111 
J. will li w( 1 m ni\ Mit with sii ir 

II wi di ol\ silvan in i « 1 i ir 

( t hf>t W lt< I t 11 n > IIKKl will I i S Mitt) 
suliitK n iiid Dku k ) ( 11(1 I tun lioiii 

l pin ll I II 1 l to tilt llioiltll oJ tlu ]M 

wi ]i di tiiifl iltt I < M 1 ll <1 i\ tk it 

i n st lb t I 11 11 hiM Irunud niiiijil llu 

stiiiiL 1 )l loiiiM tin vtiiimi till loom 
thi 1 istt 1 Dit tiNstd'- will fonn 

H wi ]iul hiiiiji u )i into 1 sun (I tiid 
lu it it ini I i I ring it will tii t in It into 

1 cJi n liijind iiid w 11 1 iti i th in i ti id ok 

frown i oloii] In th stilt it i*- < ilkd 
« 11 Mill] If t)iiK ol till i 1 imt I ht 

dissilMtl Ml w III I llu ( hit ion will lx 

iliiK \\ lu II wt fiiitiniu In itin tin 

t iiinul in tin nn 1 1 it will lx t tmii \ « r\ 
(liil and ( d( h fir< loimni i lin od oi 
taihon Unh i 'w hniip ol iig ii 

hould Ik ii itl It tht li t ('iKiimtiit 

lx (onlmnul tin m. n sill dRijiptir 
ioi llu ( nhoii will tiiiiihiiit with tiu 
o\\ til ot tiu an iiul {is <11 i t ohm 
tlioMck gi 

ll I t( ispotinfiil ot stitMi sukii >olulion 
hi {iliitd in i ^I t linnlilti and i sinnlir 
<|iiantit\ of Dll ol \itiiol or ailjihiiru 
ititl Ik i(J<kd till nnxtiiK will at oni i 
turn lil.uk tioth up uiil givt ofl stiani 
iTid liiiTUs Tht hkuk spoiig»> mas*, which 
IS kit IS carbon 


WITH SUGAR 



Carbon dioxide made from sugar and an 



Generating heat without fire 
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THE WONDERFUL WESTINGHOUSE BRAKE 



There* are difterent kinds ot brakes for stopping trains but the most effiaent of all is the Westinghouse automatic brake, and in these pages we see 
how it works In the upper part of the picture wc see a locomotive and part of a coach connected with it, and the positions of the different parts 
of the brake in relation to the tram In the lower picture the parts of the brake are shown in detail and we see the inside workings The air is 
compressed by a piston worked by steam A steam stop valve admits steam from the locomotive for supplying the air compressor governor This 
IS adjusted so as to cut off automatically the supply of steam when the desired pressure of air is reached by the air compressor as it compresses the 
air in the mam leservoir This reservoir is connected directly with the driver s brake valve, through which the compressed air passes into the brake 
pipe also called the tram pipe and thence flows through a triple valve into an auxiliary reservoir From this reservoir the compressed air passes 
to the brake cylmdei so as to simply the brsJces m the manner about to be described The hose couplings connect up the brake pipe, which runs 
the whole length of the tram l^e connection of these vanous parts can be followed in both the upper and the lower pictures above The brake 
IS applied ^ the engine-dnver tunung a tap which reduces the air-pressure in the brake pipe, and at once causes the pistons of the triple valve to 
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AND HOW IT IS ABLE TO STOP A TRAIN 



move and permit some of the compressed air stored in the auxiliary reservoir to pass to the brake cylinder The pistons ol the brake cylinder are 
tiiercdpon forced downward applying the brake blocks to the wheels and stopping the train In order to allow the tram to start again the brake 
IS released by sestoring the air pressure in the brake pipe from the main reservoir This at once causes the triple valve to close the communica 
tion between the auxiliary reservoir and brake cylinder and open a way from the brake cylinder to the outside atmosphere The compressed air 
then escapes from the brake cylinder The spring in the cylinder can now push up the piston and as this happens the brake blocks are withdrawn 
from the wheels The brakes are. in the ordinary way applied by the en'^ine-drivci In case of emergency however the guard can put on the 
brakes Should a hose coupling become disconnected compressed air escapes from the brake pipe and the brakes at once stop the tram The 
mam reservoir of compressed air is on the loromoUve but there is an auxiliary reservoir under each carnage as well as under the locomotive for 
working the brakes of each vehicle In the Westinghouse brake the tram or brake pipe is filled with compressed air while the tram ii running, 
but in the Vacuum brake used on some railways the tram pipe has no air inside but contains a vacuum 
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Thcst* iimicin^\ explain briefly ami m»;/»/v how atonin' readion i\ used 
tn the lieneralton oj clettne power, i \ \ hen u released neutron 
iblaek d^it) strike'i an atom tn a rod of nraninm it lau'ies the atom to 
explode j. From eaili exploded atom another neutron is thrown o// 
i I hese neutrons bourn e oP and hit othei atmns, whieh tn turn throw 
tiff mote iientrims, thereby buildnifi up tremendous eneru,y in the form 
of heat 1. I he uranium tod whn h is tt spnnsdde jor the readnm 
is touted with a corrosion resistant metal and phteed tnsuie a metat 
tube Heavy'* water iiriulafes between the rod and the inside of 
the lube and larrns away the heat, tehuh is used to raise steam Jor 
the turlut alternators. It i.s vmpnrtant to rememhit that atomic energy 
is not Itself usable power, but metelv > reales a jorni oj fuel that lanbe 
used to i^enerah pouet, just o'- eiuil is used to create the heat to raise 
'^team in a loioniotive 


Steampipe to Turbine 


'"'if' ^ 


rA 4.^ 
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STATION SPLITS ATOMS TO GENERATE ELECTRICITY 



by-product generates electric power for domestic purposes The structures on the left shaped like egg-cups are cooling towers each 290 
teet high. The two chimneys (only one » shown in the drawing) which carry off waste gases that have been made harmless^ are each 
4x5 feet high. Photographs in page 332 show technicians at work m Calder Hall, and the story of the atom is told in pages 1x25-1127 
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HOW A SAW CUTS A BEAM IN TWO 



We all know that a saw has teeth and that when it is worked to and fro on a piece of wood it will divide the wood. This picture 
diagram explains how this happens. The pointed teeth of the saw as they are pushed forward raises, as it were, fragments of the 
wood. Then when the saw, having gone its full length, is drawn back in the opposite direction, it drags with it the small tongues of 
wood it has raised and wears them off the beam by friction. The saw is indeed a tool in which friction is made use of to work for 
man. Part of the wood of the beams in the picture is cut awav to show the saw and the work of the teeth 



In this photograph, which shows a gang of timber hauliers at work, the trunk of a felled tree is being sawn up for transport. The 
saw used is a double-handled one. The teeth of saws vary a great deal in shape, size and angle, according to the purpose for which 
the saw is to be used. The teeth are made by cutting, filing, or punching ; but in very large saws, particularly big circular saws, the 
teeth are made separately and fastened to the body of the saw. Individual teeth can then be removed as thc^ are worn out. A great 
advance in connection with sawing was the invention of the circular and band saws, worked by machinery at high speed 
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OMANCE oF British History 1 



A BUTCHER’S SON’S DRAMATIC RISE & FALL 


1 he rise and fall of Thomas Wolsey, the butcher*s son, is one of the most dramatic stories in English history 
He has been described as “ probably the gieatest political genius whom England has ever produced,” and 
it was his statesmanship that made England a hrst-ciass power. He served his master. King Henry the 
Eighth, well and faithfully, and his luin by that monarch is a record of base ingratitude. Here is the story 


W HIN just litloie liL liatl re.ulutl 
his c ighti cnth bii thcl.iy Hmi y 
the I ighth suiKLcled his t.ilher 
on tin. thnuu ol Enghiml, tvoryone 
i( 11 that at last the nation had i king 
uhoiii it (ould dr light to honoin 

11k mu monarr h was rivii six Urt 
Inidi, fair hailed and bliu lytd and 
w IS not onh .1 master of touniov and i 
skllltd ail her, but also a si holai and 
III . 111 oinplishtd peitomi**! on the lute 
t u in and \irginals IIi spokr and 
wiolt piotuiintlv tour langiiagi s bi 
uks his own and his giaiitul darning 
i\i io\ to all boholrh rs 
Wl may wondoi why a young piinif 
Iioiild liavt betn such a si holar lh< 
(Vpl Illation 111 sin Iht fact that lii h.id 
in I lih 1 biothc 1 \ithui 


on* oi the most til at lu I oils and blood' 
thirst\ Milams that has ivir oiiupiod 
a tin out Othii kings had iHluadrKl 
then eiii mil s but Tliim cut oti tin 
liiarls ot hi vvivis ol his l.iilhful 
till mis, and ot his most di voted 
servants 'Jhr men who madi him 
gnat and iich togclhii with thosi who 
ministeicd to his phasiius win dl 
slam oiii attii anolhet not lot .in\ 
wrong thiy did but btcaust Ihi 
Kmg h.id bciomc tmd ol tlu m or 
iisented tvin the slightest opposition 
to hi-) cmI will 

<Jn oni oiiasioii his last wile 
K.ithcime Pan, who was a most 
dt voted niirsi happened to differ 
fiom ITcniv on a thct>logi<al jMnnt 


111 at otu I oiditid 111 r iru^t and 
then was iveiy chaiici th.it slie 
would ha\i sulUicil Ihr vinu t iti as 
two i.irhiT (jilt ins Shi oiib t si iptd 
b> i \plammg that sht hnl sp«»ki n 
to mmislii 1 ilk thil n to mikt 
t onvi isation .md owiud that it would 
bi unbt I (»mmg in liM to issut t)pmion'> 
(ontraiv to thosi td ht i lotd 

Is that so swii till ait ^ s.iid 
ITinu Ihiiiwiait j>( I it 1 1 till lids * 
mtl whfii m obi dll lilt to tin oidti 
tint had bren gi\in tht (hnuilloi 
.iiriMil to aiiisl the ()iucn hi w is 
( insulin Ibniv is iknui bia'-l iinl 
lool 

It IS oni ot till sli.iiius of histoiv 
Ih it (his ( nil 1 Liid t.iithli ss man dioiild 
hti\ ( ( oiiii (low n to iis 


who was i\iH(tcd to 
htioini kmg oi 1 iig** 

I mil <ind his l.ithii 
hid thill Ion dl signed 
him lot tht higlust 
oHit ( m the (. Iiuri h m 
i ngl md n inu i\ tht 
\l( llblshopTK ol ( .Ul' 
It ibin V 

111 111 V pi idt (1 himsc li 
on his kiiowlidgc ot 
inatlii niatics and thio 
iog\ and when lati i 
on ht wioli a book 
igainst till teai limg 
ol J III he I. the l-*()pt 
was so phased th.il 
hi g.ivi ITiiiry the 
tith ol Defender of the 
I aith a titli whii h the 
Jhitish monarehs have 
boiiu i\cr since and 
whiih .ippcMis on all 
oui Dills Irom till fai- 
thmg to the soceieign 

it was a beginning 
ol high piomise and 
Hi niy started well Ht 
took a keen mteiest m 
Ins na\\ and brgan 
tint mas te ryot the sea 
whith I jigland hi Id 
with few intciiuptions 
loT over three cen- 
liirit s 

Hut it was not long 
biloie he gavi himsilt 
up ( iitirely to pie asm e, 
w Inch soon elege neiated 
into vice, and the hand- 
soim young print e 
(le^velo])cd into a eoaise 
and bloated glutton 
'^ho kept faith with 
none, and who became 



Henry the Eighth and Cardinal Wolsey discussing affairs of state. Fron 
painting by Sir John Gilbert in the Guildhall of the City of London 


From the 


with tin jolh titlr oi 
Hliiit King Hal 
Hlutt ai loidiiit.' to till 
diitioiiiiv iniaiishmk 
.md hi ait\ bill 1 b in ^ 
was nnthir h mk noi 
hr art \ Hi w is loarsr 
.111(1 Milg 11 hi would 
ki'-s I pi 1 son Dill 
minute and kill Inin 
till 111 \t ,md all tlu 
timi hi ja.itid uligion 
md out Ti ( ksinlh <1 Mi 
Pei ksmtt III e anting 
InpoMisN ^(l Ins 
natni and wind wm 
iispii-lid thioiighoiit 
tlu li ngth md bir adlh 
ol 1 uioju and lu v\as 
(hi tirst King ol I ng- 
land to whom the tilli 
M.iji st\ w.is gi\ 1 11 Vll 
this dignitv lu owiil 
not to hiinsill but to 
In*- gii at M 1 n 1 s 1 1 I 
I horn IS Wolsiv mil 
ol tlu giialtsl "l.iits 
min that J ngland has 
iMi h.id 

till stor^ of Wolsey 
IS one oi thi lom.nuis 
oi Instoiieal biogiaphv 
1 ht son ot an Ipswu h 
I) u 1 1 h e r he i ost* 
through sUich mil m- 
dustiv and s h i i i 
ability, to be i hii I 
Vlmistii of till ( row II, 
\ieht)ishop ot Yolk. 
Cardinal of the ( him h, 
and almost roculud the 
I’apal throne itscdt. 
Bishop M ii 11 dell 
Cieighton dei lares that 
" he w'as piobably the 
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ROMANCL OF BRITISH HISTORY 



( ardinat Wolsey going in procession to Westminster Hall at the height of his fame when everyone was anxious to beg a favour of him 

From the painting by Sir John Gilbert in the London Guildhall 


giciitcst ]>(>liti( il giniiis wiioni I iif^l ui<l 
has fvd {)i(Khi(((l for i1 » it insis 
ot I in liisloiv hi iinpussid i ng 

1 mil with isiiisiol 111 r own iinpoi t UK ( 
111(1 SI 1 nidi loT lu I i li idiiig position 
in r iiro|»< in all ms whiih snui his 
(1 IV Ins sdinid hi i niliiid ri^,hl 

Dr ( iiiglilon < \pl litis Ihit whin 
W olsi V 1 mu to powi r J iigl md w is an 
ijpst lit trvinp to ihiiin lot luisdt i 
ill Cl lit ])ositi<m 111 till s<Kiit> of 
I iiTojH m st it< s It w IS Wolstv S 
iIiMrniss tint sit hi r in i ]>hii( tar 
aboM that \\hi<h slu hid iii> right 
to ( XJll 1 t 

Inspiring National independence 

WolstV insjiiriil Jn 1 mil with tin 
pi ( lid filling of ind( pt noi ni 1 which 
luiMtl liii t<»bri\i till public opinion 
*)1 1 11 topi hi inipnssdl 1 niopi 

with sui h a siiisc of 1 ngl md s gnat 
n ss tint slu w IS illowid to go hn 
o\ n w i\ nunicid but uinssuUd 
I 111 spiiit whicli ininnt d thi I ngl ind 
of Mu sixtiinth (cntuiv w is dm in 
no mill ill gill to till s])h ndoni of 
Wol \ s siudssis ind to thi w i\ 
111 whuh h< t iinpdl up »n nuns 

iinninili n i bi lu 1 in 1 ngl md s 
gic itni ss 

U idds J)i Cm hton it is the 
ilniutiiistu of a ])itiiot to biliiM 
thit nothing is b(\oiid tin powii of 
his lountrs to uhu\i thin olsi v 
w is tlu most dixotdl pitiiot whom 
I ngl md 1 \ i 1 ])rodii( id 

Ills iisi w i d i//hng liK( th it of t, 
imtcoi and his f dl w»is pist is suddi n 
Whv did such a go it mm lining 
le u lud tr insd ndi lit heights disctnd 
so lapiclh with scircih i tiund to 


spi ill a woid ot comfoit much less to 
deft lid Inin ^ I lu cxplination given 
bv hisloiians is that hi was ambitious 
md tint V luntingambitionoNcin ii lud 
itsilf Of com SI hi was ambitious 
both foi himsi If and his loiintiy 
or Tiiithcr he nor it would hive 
id\ itudl L> till \ did ( us 11 also 
was 1 hatged with ambition and in 
both ( ISIS thi jicilous\ and invv of 
lissir men who had neither the abiht> 
noi tlu mdustiv to do what thcsi 
giants did coiispiitd to rum tlu in 

\\ olsi V loM d displ IV it was p ii t of 
his ]>olicv in Older to manifest the 
gii itni ss 1)1 Ins count IV and to impress 
the rule IS of 1 mope but the great 
side m which hi Inid and mo\cd 
mgtnd the nobles and louituis and 
tiun 111 lings an will summed up in 
tlu tongue twisting i oupli t 

lUl, »l b\ hiitiluiv but b\ bisli >ps bred 
H w hu,Ji His Hoiiom lulds liishnight) head 

1 bom IS \\olscv must have been a 
\iiV mnukibli bov He was not 
mon than e It veil whin he left school 
to to Migdalin (olUgt Oxtord 
md it hfteeii he was a i? \ I \ in in 
1 h< »S( (lavs this was n gardi d as re mark 
abh for lit i unt to \k known as thi 

Ho\ IDihdoi 

Hi bieariu the piisonil Iriencl of 
sdioliis liki I homas Mon and the 
gri it I lasinus and he was madi a 
It How and tlu Hursai ot his colli gc 
1 \cn as i \trv young don he gave 
cMdinie of Ins di ti imination to got 
thiiij^s dom for when tht great tower 
of M igd di n ColUgt m cdi d completing 
md Hu re was somi difhcultv alniut 
gdting Stint tion foi tlu work Wolsey 
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dciided to hi\t no nonsensi about 
tlu niattii but started thi work him 
sdf using till tolligi funds ioi tlu 
nil pose As lu had not 1 onsuUi d his 
tll(,>w dons lh(\ compdlcd him to 
lesjgn 

Nixt hi bciamc a lector it 
I mnngtoii in Somiisil but hi 11 ig iiii 
he got into troiibk for some 11 i on, 
and Sii \mvas Pauli t a local 111 igiiati 
put him in tlu stocks It w is in 
indigintv whuh Wolsey nc\ci forgot 
and years aftcrwaids when lu bit mio 
ti groat min Sir \niyas wis in idi to 
suffer for bis high handid proeieding 
though not vtiy siverely ^ 

lonhned foi a tinu to his own house 111 
I oiidon 

An Undertaker of Delicate Missions 

Wolsey s use 111 tlie ( hun h was now 
rapid Hi lucamc olu ot the Aieh 
bishop of Canterbury s chaplains and 
then chaplain to King Hinry tlu 
Sivinth and his tntrgy and dfuuncv 
soon attracted that monaidi s atttii 
fioii Hi was sent on a mission to the 
King of Scotland md then Henry, 
wanting to stnd a confidential mission 
to the I mperoi Maximilian whose 
diiightir Maigaret he proposed to 
niirrv dittrmined to stnd Wolsey He 
1 on VI ised with him on tlu subjee t and 
was tboiouglily satished that here was 
a man with the iieetssary qualihc atioiis 
for so deliiate a mission 

Cavendish Wolsey s friend and 
biographer, tells us that having lecen ed 
his insti uctions from the King Wolsey 
took his le.ive of tlu King at Rich 
mond about four o'eloek in the after- 
noon, where he laiinehed forth in a 
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Gravesend barge with a prosj^erous 
wind and tide, and he arrived at 
Gravesend in little more than three 
liours, where he tarried no longer than 
tl»e post-horses were provided ; and he 
travelled so speedily that he came to 
l>over the next morning where the 
])assengcrs were under sail to ])ass to 
Calais ; so that long before noon he 
firriv(?(l there, and having post-horses 
prepared departed from thenet; without 
tarrying, making such hasty speed that 
he was that night with tlie Kmperor/' 

A Sixteenth Century Hustler 

Maximilian was in Manders, and 
Wolsey soon transacted his business 
jind started otf again for home. He 
" took post-horses that night," says 
Cavendish, " and rorle without inter- 
niission lo Calais and arrived .at Dover 
belvvi^iiii ten and eleven in the forenoon, 
and eanu^ to the Court at Richmond that 
night. 'I'aking his repose until morn- 
ing. he presented himself unto his 
Majesty on his first coming out of his 
bedchamber to his clo.set to Ma.ss, 
whom w'hen he saw he checked for that 
he was not on his journey ‘ Sir ’ ’ 
<piolh he, ' It it may please your 
Higliness, 1 have already been with 
tli(‘ lunperor and dispatched your 
ahairs. 1 trust to your Grace’s con- 
teiitation ’ ; and thereupon he presented 
the King with his letter of greetings 
from the ICmpiTor." 

NVver was there such a journey made 
betore in such a time. It reads like 
lw«*ntieth century hustling, and Henry 
w.is not inditfereiit to such energy and 
elficiency. Wolsey was made Dean of 
Lincoln, on(‘ of the best paid c;c(:le.sias> 
tical olfu'es in the country, apart from 
the bishoprics 


Soon after this Henr}' the Seventh 
dieil, and his son mounted the throne. 
The new kirig found Wolsey a useful 
nian, for while Henry liked to ;ip]iear 
in the limelight and gel the credit for 
doing da/zlmg things, he disliked the 
idodding and hard work, and so left 
llu^se things to the brilliant and 
industrious bntclier’s son. Wolsey 
was made Royal Almoner, and given a 
number of other Church livings, int liul- 
ing that of St Bride’s in Meet Street, 
London, where he had a very ])leasanl 
house and garden. Then he was made 
a member of the Privy Council, a. 
(-.'inon of Windsor, a Doctor ot Divinity, 
and Registrar of the Order of the 
(Jarter. 

Ho was still only forty, but his rapid 
rise was already causing envy, and 
many enemies now began to watch his 
.slo]xs and wait for a chance to trip 
him up. 

A Great Lover of Display 

He loved ostentation, and kept such 
state as astonished not imly lus c)wn 
crnintrynien, but the amba.ssadors of 
foreign rulers. His jialace was 
decorated with rich hangings and huge 
v.'ises f)f gold and silver. He was 
att<Tided by gentlemen in velvet coats 
and chains of gold When he loft his 
chamber two great crosses of s’lver 
were borne before him and gentlemen 
walked belore him bare-headed cryi:.^ 
out, “ M.istcTs, beiorc, and ni.ike room 
for my lord." ICven his cook wore a 
gold chain round his neck like a mayor 

His hou.sehold inciiuh^ I 800 persons, 
among whom were nc.c or ten lords, 
and each of these Ir.id two or threi' 
men to wait upon him. To support 
his enormous expenditure Wolsey was 


given .'idditional revenues, the Bishop- 
ric of Durham, the Abbey of St. Albans, 
and the incomes from the Bishoprics 
of Bath and Worcester and Hereford, 
'riie Pope made him a cardinal, and as 
he inove<l about the C'ardiuars scarlet 
hat was borne before him by some lonl 
or gentleman Then he became Chan- 
eellor, and before him was borne, with 
his Cardinal’s hat, the (neat Seal of 
Kngland. 

Amazing Ambitions 

Wolsey 's groat idea was that ICngland 
should hokl the balance of power in 
Europe, and thus actually become the 
greatest state in the w'orld His 
ambitious ideas were, lor daring .ind 
brilliance, almost like those ol Napoleon 
Bonaparte He wanted lo make* his 
king Holy Roman Emperor and himself 
Pope, then togethm- he and Henry 
w^ould dominate the workl. 

But his schemes rlid not all mat 111 c. 
('harles, King of Spain, was elected 
Emperor, and when the Popi» dii*d, 
although Wolsey was put forwaixi and 
received seven votes, another was 
chosen to fill the Papal throne. 

If Henry had been content to kt*ep 
his ]>leasures and his business apart 
and leave the latter to Wolsey, all 
might have been well, but uiiior- * 
tunately the pleasures and the policy 
became so mixed up together that the 
polii y of the country came to deptuul 
c‘ntirely on Henry’s personal lik(*s and 
dislikes, his pleasun*s and his vices. 

He wanted to get rid of liis wife 
Katherine of Ar.igon, who had been 
his brother’s widow. He had lived with 
her for twenty years and then pretended 
that ho had conscientious doubts as to 
whether he ought ever to have married 



The hearing of Henry the Eighth’s petition for the dissolution of his marriage with Katherine of Aragon. The Queen is seen kneeling 

before the King, and Cardinal Wolsey is seated on the right 

From Mif' painting by U. O'NvIU, reproduced by puritileiiliin of the Muapuiu and Art (iallery Cunidilltec of tho Corporation of Biriuingham 
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h< r H< inadt* up ins nniul to obtain a 
(bvout and was dettrminid tliat if tin 
Po{H would not ^rant tins lu wouJd 
bttakawav Iroin the J’op( .ind obtain 
the divont *in '•oiiu othi i v\«i> 

Katlu rinc Wiis a Spline'll piuutss 
ind sue h a st he nu as He ni\ pioposed 
U]>si t dl the clevM pi ins th.it \\ols<\ 
h.ul Ind It ottfndiel tin liiiperor 

ChaiUsthi I ifth v\ ho w is K ith( rini s 
ntpliiw, and so Wolse \ loiild not 
tiiiow hinise It whole lu.irti dly inte) tiu 
Khi^* ■. seluine IbniN, heiwevit, was 
ddcinuiud upon the 
divoice and whe n Ik 
tonne! tint Wolse^ 
was unable or unwill 
inf{ to pdsnaeie tiu 
F*e>j)e to nit it lie 

tin ned npe>n the ( ii- 
elin d who had se i ve el 
Inin so we 11 anel ele te i- 
inine el tei i inn linn 

A Rapid Fall 

\Voise\ hid been 
111 nil the. Pope's 
legate* eM aiiib.issaelor 
in 1 n g 1 a n el i n el 
llenie hael we le oiiit d 
luma siieh when he 
theiught that it 
would be to his 
aei vantage but neiw 
Ik ]>iettneleel that 
Weilsey 111 beeonuiig 
U'g.ite had eomniit 
t(‘el a great e tune .ind 
It IS ti lie th it tee hni- 
eidl\ he hiid bioken 
the l.iw eif I nglancl 
but he h.iel done^ it 
with lleuii} s eoiisemt 
.nid ifipreival 

\Ve>iav‘' f‘‘ll iit’w 
bee a me ve^ry lapiel 
Many who were 
^eeIetl\ his enemies 
eame eiut tei assist in 
the eleiwnfall I he 
neible s h lel alw i\s be*cn jealous ol 
a butehei s son using tei sue ]i he ights 
of powei .inel iinv liege and the* le sseu 
people hate el \\eilse> betause. Ik li.ul 
beeMi the iikmiis eif extiieting liemi 
them luge' sums in t i\es feM the King s 
spendthiift i>lt.isiires Mine st e \ e lyone 
was against the: Caielinal anel his e hie f 
< lie m\ was \niK lk)le>n who was tei 
I) the new epiee'ii as soein as Ikiirv 
e oulel obi. nil his elivoie.e 

Wolsev was told to sinrtnelei the 
(lie it Seal anel to lediie tej Ills jialae.e at 
1 shei Ik lem.uiieel there thioiigh the 
winter deserteel b\ ne.ul\ all thoK 
whei Inel hveel npe)n Ins beiuntv anel 
ineleeel Ik h lel se iieel\ e nougli te> ])ro 
viele fell the w nits eif In'. luMise luilel 

Hut even tlu*n ainiel his tienibles he 
was tlienighttul ot others anel his e hie I 
eemeenn w.i^ feir t we> eolle g< s th it he hael 
founeleel one at Ifiiwuh and the' eithoi 
itOxtoiel He luv elisseiKeel the^ Ipswieh 
(ollego, but allowe'el the Oxiorel erne, 
iie'iw (bust ( liureh to eeintiniK tiying 
to gam foi himself some ol the heuiemr 
of teumelmg it 

\Volse*\ had given the Kirip luMrly 


everything he possessed including his 
p.dacc at Hampton Coint Henry, ever 
faithk'ss w.is not even consistent in his 
enmity anel ingratituTie* When he 
iKNirel that Wolsi y was ill. he sent him 
his eiwii phvsieian and hvjiocriticallY 
said that hi weiuld not lose lus old 
servant foi £20000 Wolscy siiatche d 
at this like a di owning man at a sttaw, 
and ill gr.ititude sent the King the only 
thing he hiel to give, his fool eir ji stei, 
Pateli, filthough ]k)oi Patch himself was 
veiy 1 clue taut to leave his master 
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Cardinal Wolsey's arrival at Leicester Abbey after his fall. From the water colour 
by Sir John Gilbert in the Victona and Albert Museum 


Some time iH'foie this, Wolsey had 
bee'll made Aiehbislitip of York, anel he 
now we nt north 111 order to be e*n throned 
111 York Minstei as had been pre viously 
ait«iiiged His money had all gone, and 
hi-> eieelitois were wonying liim 

He amveel 111 York, but the day 
be foie the enthronement the Earl of 
Ncnthiimberkanel came to direst him on 
a false (harge that he had urged the 
Pope to eM ommuiiieate Henry It 
was a iiduiilous and obvienisly untrue 
.leeiisation but on rt a charge of high 
treason was ioiiiiek'd 

A Broken Statesman 

Wolsev although very ill, was 
ordereei to start lor Loneion at onee 
His remaiiuiig money was taken, and 
e^n the way he was met bv the laeu 
tenant of the loweu, who benamc his 
gaoler I he broken statesman beeame 
worse Vs he travelled srttrng on a 
mule he eoiild hardly keep his se'at, 
and when he .uri\e'd late one iiiglit at 
laiee'stei Ablicx he was so weak that 
it w.is 1 videiit hi could not last much 
longer The Abbot icrcive'd him, and 


he said feebly and pathetically, Father 
Abbot, 1 am conic to lay iny bones 
among you " 

In his terrible suffering tire Cardinal 
realised tlic v.itiitv ol human pomp and 
]>owe‘i Spo.ikirig of the King he sard 
He is a ])riiKe' of a most royal eainage 
.iiid liath a princely heart, and rather 
than ht will miss or want any part of 
his will he will eiidarige^r the* one half ot 
Ins kingelom I do assure you I have 
often knelt before him sometimes three 
hours together to persuade him liom 
his will anel appetite , 
and could not pre 
vail If I hael but 
served (lod as dili- 
gently as I have 
serve el the King he 
would not ha\ e given 
me over in my gre\ 
hairs " 

A Sad Farewell 

Shake siKMie tells 
the sloi \ of the 
C aidinal's tragic fall 
ill an imaginaiv 
spe.et h which he puts 
into his lips 


I ire'wpll ' d long ian 
well to ill iiiv gii itiu s*,’ 
I his is the stite ot ni ni 
to el ly he puts loi th 
I he teiieler kives ol 

II O p to IlUfFloW 

blossoms, 

\n(l be iij his bhi hin » 
hoTUMirs thiiK iipen 
hun 

I he thiiel cl iv eoiiies .1 
host a kill'll,' host 
\iicl, when Ik thinks 
u,o(kI < .1 V mill, full 

sine Iv 

Ills rie line s is i iipen 
mg mps Ills loot 
\iul llun he fills, is I 
(to I hue ve.nf me U, 

I ike little w niton l>o\ 
th it •■wim on liHclekis 
I his m.uu siimnurs 111 i 
se I e't U<^r\, 

depth nu high blown 


but 111 beyond iii> 

pnde 

At le'iiRlh bioke uneki in' uni now has kft me, 
Wearv .uid old with •‘etvnr to the meiev 
Of 1 rude stn am, that must feu (\ei hielr mo 
V.'iii pomp and i hnv of this woild, 1 h.itc \e 
I fi e 1 inv ho.irt now oniiKd O ' how witUhe d 
Is that pool man that naiigson pntiet's’ 1 ivoiiist 
Iherc IS, betwixt that smile wc would aspiie to, 
1 h It sweet aspee t of piiiues, anel the*ir nim, 
M«»ir pangs ami le ais th in wirs or womon li eve, 
Knd when he f ills he falls like I ueifcr, 

Neve 1 to hope ig lu 

Wolsey never used these actual 
words, but he might have done so 
They arc a sad and vivid e pitome of Ins 
end 

He died the inormng alte'i he arrived 
at Leicester Abbey, and was buneel 
cpiietly in the J.ady Chapel there 
there is little doubt but tliat Henry 
would have cut off his head if he had 
had the cliance, but fe.)rtun.itely the 
great StatesmcUi died before this could 
happen 

Successive Chancellors, Sir Thomas 
More and Thomas Cromwell, Henry 
treated in tht same way, and it is an 
undoubted truth that at his Court and 
in his servK'e, no one was sate 
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Wonders of the Sky 



THE PLANET MOST LIKE THE EARTH 

The planet Venus is the Morninp: Star and also the Fvenins? Star, which shine so brightly in the sky at certain 
seasons Of bourse, Venus is not really a * star but a planet, or member of the Sun s family of worlds, 
and it circles round the Sun just as our Earth does It is an interesting planet, for it is in many ways 
not unlike our own Earth In these pages are set forth many facts about the sister planet 


T in best known ot all iht ]) 1 an( ts 
IS niidonbtedlv ^tnns that is 
tht iKst Known si^ht Of 
u»urs( there in olhc i plinets whieh 
ijL bdtti known Irom pielnrc 'i oi 
|( s».iiptions Sitiirn foi t \ implt is 
Inowii to <vci\on( fiom photoj^r lobs 
ind di iwings b(< uis( of llu nnj^s tli it 
tiKinh Its ftlobt ind Miis is will 
1 nown to llu man in tlu stmt is i 
n niK In i uise ol tlu < oust int tefirenc e 
1 o it siipjKisid c mils and tlu spieiili 
ti Ml iboiit Idi its siirliK li 

n tliiiif. elst Ind m idt M irs known 
It MM noM I di iliiic with tlu snjijiosid 
Miitnn ind thin wi^s wmiM hi\( 

i III M) 

I lit it !"> <»n thinj to know diont i 
[I nut nul in )tlu 1 thiHs t( know tlu 
[Iniit itsi H so IS to moctiisi it U 
in this 1 nut of 1 nowl rl c th it 
\ nils si nds Jill i miiK lit nnoiif^ tlu 
Sun s t iinih of worlds 

It 1 llu 1 iichti it md most bi mtihil 
>1 ill til pi ill ts md is till moil 
i ns]ui lion )1 ill b( inj, known popu 
I !l\ is tlu M II St 11 md tlu I vin 
III Stir utoidiiiK to llu timi when 
l 1 \i ibl( 111 tlu lu iviiis So blight 
I It tint It i III bi sicn t isil> b> the 
niKid ivi in tlu d lytiini when it is 
ti III t to ihi 1 iitb 

1 ii Anni nt C»m ks h i I two n uiu s 
1)1 it Wlun It iii])( iiid IS tlu 
M inline, St n tlu v i died it I'liosjihoriis 
nul wilt n it w IS st i ii 

IS till Jmiiui^ Stir 

It w IS f^i\ I fi llu n mu 

ol 111 pLins 

( )l coiirst wi must 
ilw i\s bi u 111 mind 
til t it IS not i st ir It 
ill tmt L pi nut tint 
1 it IS not 1 bill ol 
liii but i bod> tint 
sliiiu with uliedul 
li^ht ftom tlu bill! 

Earth's Twin Bister 

In size dinsil^ and 
ph\ led loiiditioii it is 
hki i twin sister of 
tlu I irth being niort 
liki the L irth th m 
mv of tlu other 
pi me Is Wink the 
I aith has i polar 
di under of 7 goo miles 
tlu (Innieter ot \enus 
IS alKnJt 7 600 raiks Venus being n« 
md Its mass or weight m the sky to 
IS ibont loin fifths of relative sizes of 
th It of tlu } arth view is shoi 


It truels round llu Sim in m dibit 
whuh IS dinost a eiiek 1 11 moii 
lire id 11 tbm the 01 hit ol m> otlur 
pkmd Its orbit lus within tint of 
tlu 1 uth tlu onl\ othei iiisuk pi md 
bi mg Ml 11 my wlueli is still luint 
to the Sun 



This diagram shows the size of Venus 
when It appears as a crescent compared 
with its size when it appears as a disc 
Of course the descent enus is millions 
of miles neater to the Earth than the 
planet when it shows a full disc 

llu mot mtiiesting result ol this 
f lit th it tlu orbit ot \(iius lus within 
tint ol tlu I uth is tint llu sister 
j)l uu I IS SI en fioin tlu I uth his 
ph ISIS like those ol tlu Moon tint is 
somdmus it ippi us is i lound 



Venus being nearer to the Sun than our Earth, the Sun would appear larger 
in the sky to a person on the sister planet These two pictures show the 
relative sizes of the Sun as seen from the Earth and from Venus The Earth 
view IS shown in the left-hand picture and the Venus view on the right 


bii,.ht disc \t otiu 1 timi s i iinsnnt 
md it otiui tmu with fotms lu Iwi < n 
tlusi twoixtiMiu lilt piitun dll 
gi uu on I'gu will m iki lUii 

wh\ this shoid 1 bi so 

\notlu I inti ii stiii^j; n suit th d tonu s 
fiom the tut of Ntniiss oihit bt ing 
iiisidi tint of tlu 1 irth is thd tlu 
iistii pi md \ uus i gu It di il in 
si/( 1 stin fiom tlu T nib Ilow 
rimnkibl\ ^.ii it this dditrttu t is t in 
bt still horn tlu putuu on this j) igi 
Ot louisi it IS not siiipiisiiig tint 
llu si/i of \ tniis in tlu sk\ should 
V u\ (onsukiibK loi though wlun it 
hti ntuist slu I onh ‘>“•>0000 
mills iw i\ fiom us wlun slu 1 it 
lu 1 lullust on tlu otiiii sidi of tlu 
Sun slu IS i(»o 100000 mills Ironi the 

I nth 01 moK thm si\ timt hir 
111 ill st disl nil ( 

VMnt I llu intuit ot this pi md so 
lu II tlu F nth 111 si/i Will wi know 
\tr> littli d)ou 1 Xdius luisdf foi slu 
Is suiioundid b\ m itmosplu it ot 
( oiisidi 1 dill din itv tirl iinK is di nsi 
IS thd whuh uiiounds out J nth 
I luu nt SI v( 1 d w i\s ni winth tin 

I I 1 is known In tlu first jiliti thi 
bidlimti ol tht pi nil t in tlu sk\ 
dint ISIS fiom tlu Kidri townd tlu 
limb or ( ilgi md this woidcl iollow 
]ntiirill> tium tht j>osstssio!i of m 
itmosplu le foi tlu itmosjiluii would 
ibsoil) moil, of tlu Suns light whin 

it wi thitkti nul of 
( oursi , IS s( c n from 
tlu ] iitli, tlu dmo 
split n IS not so detji 
it tlu itiilrt of tlu 
ihsL IS it the i dg( s 
wlun W( lit lookiii,^ 
thiou,^h nu>u oi it 


Twilight Effects 

Anotlu i 11 isoii toi 
b( hiving thil Vtmis 
has an t nvi lopt ot 
itmosphtii IS tint 
will II w I st t it in one 
of it ])h 1 st s otiu 1 
thm I eomjildi dist 
md tht II IS a teimina 
tor 01 (liv iiliiig lint bt 
twt 1 11 tlu illiimin did 
nul 11 11 1 1 1 11 111 in iti d 
puts w< hive twilight 
tlftcts such IS nt to 
bi still on thi 1 arth 

1 in dlv wlu n the 
citsetnt ]»h ist of 
Vt nils IS vt ry thin wt 
st e 1 1 1 u in in it 10 11 
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WONDERS OF THE SKY 


b( voncl the 1)01 ns oi points ot the 
i(.stonl* and this can only he caused 
by <iri atmosphere round the ])lan( t 
I h( maiUiuRs seen on Venus l>y 
means of a tcles(0]»e arc \<.rv faint 
indeed, but b\ ^tud>in^; them the 
( i^htec nth icntiiiv asticjnoineis con- 
cluded that the planet lotated on its 
fiMs 111 houis 21 ininiitc^s. that i*-, in 
a period r.itluM less 

than the houis ot 

fix I* aith's lotation 
I ins u.is .KC()>t(‘d 
I i^lit down to about 
1880, ^^hc•n fuithir 

s t 11 d V by t h I 

Itah.in adionoiiKi 
Schi.ijiaic 111 suf^f^es 
ted th.it the jMiiod 
oi lotatioii was not 
about OIK o| oui 
il.ivs, but 22^f days 
i lu obs( i\ at ions ot 
olh( 1 astronomers 
r.itiiei (oiitirnud 
tins Jo put it 111 
otlx i woifis, it was 
su^^esti d tiiat just 
*is oiii Moon turned 
round on its .i\is Two photographs 
in tin same time as America. That c 
it took to make' .1 


harth, with cjxvgen and water vaiwur 
in it '' 

In the old days there would have 
been no w'ay of discovc'ring this, but 
by means of th.it wonderful instiiimi nt 
the sjiectroscope. whuli is described 
and pictured on Pages 450 to 452, we 
are «ible to ixamitic the atmosphere 
ot V« mis 



Iwo photographs of the planet Venus taken at the famous Lick Observatory in 
Ameiica. That on the left was taken by means of the violet rays and that on 
the right with the aid of infra-red rays 


certain lines in the spec 1 1 urn Ilut these 
lines an absent, and that suggests an 
absence of owgen and water vapour 
Wi‘ must not, however, jump to the 
conclusion that Venus has no ox^gen 
01 watei, for this may he deepei down 
in the atniosphc're than the light which 
is utlcTtcd to us has penetratc*d The 
Sun's light rnav be leflcctc'd by clouds 
whic h arc high ui> 
in the atmospheie 
ot V'CMIUS 

All we can say at 
pieseni is that we 
know vei\ little 
indeed about the 
natuic of the at- 
mosphcMic c'liv elope 
whicli siiirouiids tiic 
planet \ t iiu^ 

rix* (|iK stion is 
very otten asked, 
c III thf It b(* hv mg 
beings on \ c nils 
\n\ an^wii must 
of ( o 11 1 sc , b(* <] 

m c* I c matte 1 ot 
s])c'c illation 1 he 
))h\si(.il conditions 
:k Observatory in „„ ti,t siiif.Ko of 
rays and that on ,i,,. p,oi,al,lv 

moil* like those ol 


louriic > lound the* 

Lai til, so Venus rotated on its axis m 
2^5 da>s, the same* period that it took 
to make one 1 evolution loiind the Sun 

11 this weie so, then Venus would 
.dw.iys piesent the S4mu' side ol its 
globe to the Suii, just as the Moon 
silways preseuits tlie same* he niisj)hfro 
to the haith Mils would iiumii that 
one side ol Venus eiijoyed pe*ipetual 
day, while the other side liad ever 
lasting night 

As a it*siilt ol tlu^ ve‘iy Ifitest 
obsei V .ttioiis, however, «istronoiiiers 
do not now belie ye this, .ind it is 
inte'n*stiiig to know why thev have 
ehangc'd their vie*w It has .ill e oine 
about tliiough the wotk ot a little 
instiuineiit known «is a tlu'rmopile, 
a yt‘i> delicate .ippcuatii> that can 
ic'cord the heat ladiated by <l distant 
woild 01 stai 

Testing a Planet’s Heat 

If the d.irk h<*mis])he re* cjl V eMne 
weMt* reallv .ilways turned aw.iy hom 
the Sun it would leeeive no hesit, 
and the*i«‘fore ce^uld not radiate anv 
Hi.t when this ilaik hemisjrheie is 
tested with the thermopile the instill- 
ment dctiiiitelv rt'e Olds an appiei lahie 
amount ot heat It is therefore eon 
eluded with good reason by the 
astionomeis that tiiat jiait ot the 
sistei ])lanet must be tiiiiud towards 
the Sun at inteivals so a-, to receive 
he.it and be able to ladiate it It is 
now believed tli.it \h luis lotates on 


Ihe light which we receive tiom the 
sistei planet is, ol course*, lelleeUd 
sunlight, and some* oi this liglit has 
peiietiated the* atinosjihere of Vh*niis 
to a eonsidi table depth before being 
le fleeted to us As it coiiu's back it 
passes through layers ol the planc't's 



The planet Venus shows similar phases 
to those of the Moon, and if it were 
larger we should often see it with the 
naked eye as shown here. It is seen in 
this form through a telescope 


the 1 aith than c an 
1)0 found on any othei planet, and if the 
atmospheie contains oyyge n and wale 1 
vapour It isejuite ]>ossibk‘ that life mav 
exist on the ]>lane t Piotessoi 1 H 
hiost,e)i Ye 1 kt s Obse 1 v.itoi y , says tlial 
living beings aie mile h moit likely to 
exist on \ emis than on M.irs 

It use (1 to be thought that the j)laiie t 
was lotatnig and levolving lomid the 
Sun 111 an ujiiight ]>osition, but it is 
now believed In some astionomeis 
that the planet is so tilted that its 
noith and south poles (ome alternately 
almost fliie'ctly imdcT the* Sun 

The Ancients knew that Vkiius had 
phases, but the'V behevt‘d that she 
could never show us moie* than half 
her illuininate'd sur fai e* It was(>.dil(o 
who, ill ibio, disc ov eied with his 11c wly 
invented te lesco]>e that tlie sisU 1 jilane t 
exhibited a gibbous phase, like oui 
Moon when it is iit*arly full 

A Strange Announcement 

Men ol scie*iici* in lies day wete vc*ry 
nervous about announcing new dis 
cover ICS They often htid to be on the 11 
guard for fc‘.ir of p(*rse*ciitioii We 
re*ad on Page 85 how the Dutch 
asti ononier, ( hnstr.in Huy gens, whe‘n Ire 
discovcTed the rings ot Saturn, did not 
publish the fact plainly, but in the 
form ol a I-atin cryptogram Similarly 
(kilileo aiiiioime ed his discovery about 
the gibbous phase ol Wims by pub- 
lishing a L.iliii an.igram When the 
lettc'is of the I.atiii words were re- 


lic 1 rixis m a period of about live* day’^s 
Some astronomers, hovyevci, still 111.1111- 
l.tin that the period of rotation is a 
little* undei 2 | hoiits 

Wlie*!! we unde ist.iiid tiiat this jilant t 
h.is an atmospheie y\c natiii.illy want 
to know what kind of .in atmosjiheic* 
it IS Is it like the atmospheie of the 


atniosjdieic*, and the n travc Ihng Ihieuigh 
our oven atmospheie, passes tliroiigh 
the slit ol the spec liosrope* 

If thru wtie oxygen and w«iter 
v.ipoui in that part of Venus's atmo- 
sph“4i thiough which the light coming 
to us h.is p.issed, th(*n we should lee 


aiiangcd they made a seutc‘nce which, 
tianslateel, 1 earls, ' 'Hir Mother of 
the Loyt*s iinitfites the phases of 
('yiithia” The Mothei of the Lov<*s, 
ol course, means V^*nus, and C y nthia 
was a r 1.1 me foi the Mexm 

So far as we know, Venus has no 
satellite* or moon 
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WHY VENUS DOES NOT ALWAYS APPEAR ROUND 
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yenus at her greatest 
di stance from the Earth 
^shoe^mq as a small 
r bright disc 



Venus at her nearest 
point to the Earthy 
shoi^inq as a thin 
crescent 





As shokvn here Venus has phases, 
that IS her iff umi noted port changes 
in shape accordmq to her position 
as seen from the Earth 



As seen from the Earth the planet Venus does not always appear as a round globe It has phases like the Moon, and is sometimes 
a crescent, although we need a telescope to see this. This picture diagram explains the reason for the phases. Venus travels in an 
orbit between the Sun and the Earth, and it is only when we see Venus on the other side of the Sun that she shines as a bright, round 
disc When she is on the near side of the Earth we see only part of her surface lighted up by the Sun, and so she appears as a crescent 
or in some other phase Venus is nearly 25 million miles nearer the Sun than is the Earth 

503 





THREE STAGES IN THE HISTORY OF THE ALPS 



The Alps, which rise fioin 5,000 to 15,000 feet above sea level, were the terror of the ancient world, but they have now become the 
playground of Europe How was this great mountain range formed ? Well, the pictures on this page show three stages in its history. 
The Alps are made up of different kinds of rock, and originally these rocks were deposited in successive layers, as shown in the top 
picture. This means that at one time the Alpine region was under water. Then it was raised up out of the sea, and owing to pressure 
from the sides the layers of rock were folded and twisted This stage is shown in the second picture. But all the time the wind 
and weather have been at work wearing away the softer rocks. Even the hard granite has been much eroded and is very uneven in 
shape, as we can see in the third pictuie which shows a section through the Mont Blanc range with Mont Blanc itself m the centre 
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WHAT LATITUDE AND LONGITUDE MEAN 

latitude and lonfifitude are long words, bul they describe very important things, and wc should certainly under-- 
stand what they mean. In these pages the parallels of latitude and meridians of longitude, imaginary lines 
that go round the Carth fiom north to south and from east to west, are explained in such a way that all 

can understand their importance 


A noY or gill looking at an atla*- 
niiglii well cisk \\h.i1 lu tliost 
stiange lines that < ross the map 
lioni top to l)Ottorn and tiom k ft to 
Tight Sometimes thev .ik straight 
tnd paiallcl and somelinits thc\ au 
tiiistd or slanting It a giogr.iphei 
\M H .isktd the quistion hi would replv 
that this aie par.ilkJs ol latiludi 
01(1 iiKiiilians of longitiuh Hut tliat 
would not hi Ip us VI i\ much It would 
iv« us Ihiir lorrcit names but it 
v\ >uld not txpliin then iisi oi uh^ 

1 lu \ III then on the map 

1 hi ji 11 il ])uiposi IS to III 1[> us in 
i now MIL iNiilh will II aru pi n i is 
jtu ill d on tiu sui t \i i ol 
llu 1 .11 til lit us i wli> 
t hi \ an <) itu]i()rtaut 1 1 
w taki a pi iin nuliai iibbi t 
i)dl .mil m.iTlv .ni ink s]»ot 
< n it it would hi vi n dilh 
i lilt to e\pl iiu to a pt fson 
who I oil Id not sti thi hill 
w II l 11 till S}lot W l'* 

1 pKially il till hall \mi< 
j>inning round or lolling 
iloug till giound Miki 
till ispinnunt and In to 
< sjilain to your hiotlui oi 
asti r on whit part ol tin. 
l>ill you hive made tin 
spid \ oil would not sa) ^ 
it IS III ar tin to]) or the sidi 
Ol tin iiiiddli loi .1 h<ill 
il IS no top side or middli 

Finding Our Way About 

Now it is lik(‘ this witli 
places on tin J aith s sui- 
tu( and the piirallels ol 
Iditudt and meridians ol 

longitude arc inniginaiv 
lints all over the glohi 
whiih have been nunihored 
>o that wi can say^ a plate 
is on Ol neu such a line 
oi longitude and siiih a ruciM mi 

luu oHatitudc mIM P™ 

When wc tome to our Earth the 

I arth w( are hcljied by the angles T 
int that it turns lound Jhecinbe" 

ind 1 oil nil regularly on an Equator, ^ 
nnagmary line or axis Now point at’ tl 
thf ends ol this axis, which of that of 
wi ( all the North and South 
Holes, giyc us two fixed 
points from which we can begin to 
ri I kon Midway betyveem them that 
Is at exactly the sainf distanie troin 
< Kh Pole — men of science imagine a 
great ciide to be drawn right round 
the Earth, and this cue le they call the 


I ipiator Irom a Latin word nuMiung 
' to make ti|ual I hi I ipi itoi div idi s 
thi glo!)i of the 1 aitli into two Kpial 
halvis o! hi inisplu‘11 s a northern 
heinisphi n and a soiitiuin hi mispheii 
i his word means half a sphere 

The Importance of the Equator 

If wi I an get hold of .i globi ol the 
1 arth while wc arc icxiding this stoiv 
it will blip us to undeist 111(1 things 
lx ltd It will b( sieii at oik i th.it 
with thf two polls and thi l(|uitoi 
wi au abli to give somi idt i is to 
vvliireaplaic is on thi 1 arth Wi i in 
sa> 1 h it ft is north oi south oi the 



The Earth is divided by the Equator into two equal halves, and smaller 
elides run round north and soutli parallel to the Equator These are 
called Parallels of LaUtude Cirdes are also imagined going round the 
Earth the other way, through the Poles and cutting the Equator at right 
angles These are known as Meridians of Longitude On this flat diagram 
we see only half of each circle, because we ate looking at one side only of 
the globe The parallels of latitude are numbeied noith and south fiotii the 
Equator, which is o Latitude oo, whether north or south is really only a 
point at the Pole The meridians of longitude are numbered ea*<t and west 
of that of Greenwich, which is o, to its continuation on the other side of the 
world, which is called meridian i8o 


Kqiicitor tUiil WC lan say tluit it is 
niarci the 1 (iiwtoi th«in it is to the 
Noith or South Hole, but that cloc*s not 
cany us vctv fai 

lo help us men have* imagine tl that 
a numlx'i ol othci ciules ate ilr.iwn 


lound the 1 irth noith and south ot 
the I iju.itoi at logulii mUiv.ils «ind 
p.u.illel to till I ipiator Ol louisc 
as wi lan undcTStaiifl and as wc can 
sec on .1 tiric'stnal globe the si ( irc les 
git sniallcM .ind sin iIIct as they get 
lu nil the Pole J hat is why the 
1 ipiilor is lallid a C^u it Click and 
thisi otlurs ail i .ilkd Sni dl ( in k s 
J lu coiteit name oi i u h iiick is a 
pn.ilkl of lititudi I Ik‘ name jiii.ilkl 
IS givi 11 bi c lusc llu (ink sail piiallel 
to tlu 1 ipntoi and tlu word lati 
tudi winch conu -« iiom a L.ittn 
word me.ining bit idth is nsi d foi i 
vt I V inti n sting uason 

i lu .Mil 11 nt ]x opks Uiic*w 
only a viiy snull ])ait ol 
tlu I arth .ind thi ])ait 
thiy knew w is muih 
I.n.itci iioin t 1st to west 
than it w is Iroin noith to 
soiitli Ihcv tiavclkd fiom 
Cfibi iltai as tai as Noith 
Indn hut tlu y went only 
a vciy >hoit (listfince north 
Old south of thi Miditc^r 
lancaii Sc i Mtn alw lys 
use tlu t( tin bicMclth 
/Q lot the smallc'i dinu nsion 
of any suil.icc and the tcum 
‘ k ngth loi its gnatir 
dimension and so the 
anc lents i ailed tJie distance 
'/O tiom north to south lati 
tudi OI l)ioadth while llu 
distance fiom i.ist to west 
on the Earth thc*j called 
longituik 1 1 om ,i Latin w ord 
inc-aiiing length 

What Latitude Is 

Latitude, then Ion is 
tlu i>o'-ition noith oi south 
and wc always leikon it in 
n I It ion to the I quatoi 

,nds.naU.r > it.ulc ol j>I,uc .s 

These are (list me e noith oi south 

round the of tho 1 qu.itoi If a jiLlce 
ior at right is situated Ixdwcin the 
lat diagram j qu.Uor and the Noith Pole 

i'h hom^hi “? 'f 

•ally only a bdwiui the L<iuatoi 

•-land west and the South Pole it n m 
r side of the aulth latiliuli llu ]>laces 
near the Kipuitoi arc said 
to be in T.OW latitudis 
anl those maiei tlic Poles arc' in 
High Latitudes 

Now how maiiv p.iralkds of latitude 
are then LcH us imigiiu^ a C»ieat 
C iicle going the other way round the 
Earth — that is, thiough the Poles and 
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cuttinf* tlu* 1C(|iKitoi ,it rif^ht cvn^U's 
I his (iiilo !•, (IiM(l((l into p.iits 
known as ainl tin jsifallf K »»( 

Idiituilc pass thiouL'h tlu‘s(* divisions 
CMC h paralhd of touist toiuhini; tin 
tinir hist on oni- sido ol tfu 

Ivaith, and tlnn <»m tlir op])osit( side 
I hin* aic thus iSo paiallvis ol lalitiidt 
and lht*y ai( iiuiuIhikI lx ^iiiiini|4 d 
tin* 1 (pj.itnr liotii j to <io 111 tlu 
NoTtIuin I h*niis]>h( iv and tiom i to oo 
m tlu* Sontlicin llimisplu*n 

Ihit hititudf* .iloiu \mII ii(»t en thU us 
to hv tiu ( \<i< t poMtion ol .1 jilait on 
tlu f'aiths siiii.Ki \\( nitiv know 
that a IS situ it(*d .d 45 ihi^rc'is 

noilh I<ditiid( wliK h nu ans it is about 
niidwav lKt\v((ii tlu 1 (|uatoi and tlu* 
Ntuth I’ol( hut it iiia\ lx. ai^ \\hi*it‘ on 
1 h.d paialK I w Iiu h 1 uns 1 ij^hl tound t lit* 
1 aitli Sonuliiiiu^ inon linn l«ditnd(* 


tlu* nuTidniiis of li>n]i*]tudu and the 
pai ailfls oi latitude* as already desLrihrtl, 
w(* i an \ M V neailv indicate the position 
ol .iM\ place on the harth's surface 

How Greenwich Became Famous 

\\<‘ must, howevei, lie luoie OK.iel 
than s.i^iiiK it IS iieai the plan wheie 
.1 nrlun iiieiidiau nits «i ceitain 
piTfdhl aiu! v\e f^et this acnir.uv 
i>V dividing the de^iet's of l.ditude and 
loni^itiuh* into smaller portions known 
as minutes and sti<»iuls li.u h di*i^rc*(* 
ol loiu'dude IS divided into ik) fmTiiiti‘s 
.iiul < i( li minute into ho seioiuU 
Mu usult is that wh(*n we Know that 
London is atuated in 51 dc*f^iee*>. ^2 
immite'i noitli I ditiule* and o d» f*rees 
S mmuti s west loni^itude we.iu'tihle to 
lind its fx>sitioii witli tlu V 13 ^leatest 
< \ae tiu S-* on <1 plolx ot tlu* Larth 


vatory at Ciiecnwich, the lon^itiido 
painted up on the wall 0° o'. Green- 
wich was chosen by most nations as 
the o nicndi.in because it w*is very 
convenient, there beinj; more Eiip;lish 
maps and charts with this ineiidian 
marked as o than theie were niiips or 
charts ol .iriy othei nation That w«is 
duo io the fact that Kiiglaiid has pos- 
si'ssioiis ill so manv parts ot the world 
and had clone moie exploration ot the* 
sea than any other nation. 

Kuowmg the latitude .ind longituile 
of a placi*, we can alwMys find it on a 
m.ip For example, Biistol is in latitude 
51 28' north and m longitude 25' 

wt*st We take the m.ip of Ivnglaiid 
and find the meridian ol longitude 
w hu h IS numlx'red 2 on the west ol 
('.oeiiwich I hen iieaily hall-way 
between that nu*ridiaii and the one 


IS lu < di d d w< ait to know 
< \ u tlv wlu i( a pla« ( 1 
I o lu*lp u*- I lu rt .u( ollu I 
ini.igiTiaiv lints siipjiosMl to 
be drawn on tlu 1 artli s 
surfatt going not kjuiuI 
paialk‘1 to tlu 1 ()ii«itor hut 
in tlu otlu r iliK < tioii c loss 
mg it at ii^'ht .iiigk" and 
passing tliiongli tlu \oitli 
aiul South Tolls llu^i aie 
I alii d nuridiin^ ot Ioticm 
tndi, nuiiditin' lx mg a 
wold tli.it nuans fnulda\ 
It was giv<*n heiansi jilaies 
on the sam< iiundian and 
on the same side oi the 
] aith havi mi IdaN at tlu 
same numu nt It is < is\ to 
del ide how tlu piiallels of 
latitude shall lx nnirilxied, 
lx cause the I (pnloi tan 
be leikoiud as a st<iitmg 
plait but Irorn wlu it aie 
wi to begin iiimibeimg the 
meiiclians We i ould, ot 
couist start any will le, and 
111 tlu* old tlii^s Hint was 
a gtxxl tit .il ot contusion 
bt‘t aust* ditieient natunis 
staited numbeiing liom 
tlillt*rent meritli.ins 

Following English Practice 

Now, howc*\t*i, b\ agrei- 



In this picture we are looking down slantingly on the northern 
half of the globe of the Earth, and can see how the parallels of 
latitude run lound in circles, getting smaller as they approach the 
poles. The dark meridian is that which runs through Greenwich 
and IS numbeied o. This diagram and the one on the previous 
page show only every tenth parallel and meridian 


niirnbc‘it*d 5 is the* mi'iidian 
2 25' wc*st ot (Tivonwith 

Now wc* tiiul cm this lint* 
the pl.Ki whcic lilt* paiallt‘1 
of latitude numhc'retl 51 
t rosses, anti 28' north ol 
that, that is neiily halt way 
to parallel 52, is tlu* spot 
when* Tnstol is situated 
Cieiierallv the rnei iduins 
inaikmg minutes ami 
seconds an not tiiawn on 
maps but are int*ielv mdi 
tatt*tl by diMsioiis m the 
boidei. 

A Splendid System 

It IS a spleticlitl system, 
for while many jilates can 
havt* the same latitude and 
many places the saint* 
longitude, no two placts 
can have the same latitude 
and longitude', lor only tint* 
place can be on the exact 
point where a parallel and 
a rneiidian cross 

While the greatest longi 
tilde a place c an have is 180, 
the gii*atest latitude it can 
have is because the 

paidilels of latitude are 
numl)f*rocl north and south 
from the Ivqualoi up to <jo 

there are seveial other 


n ( lit a laigt part oi the 
woild lollows tlu J nglish pi act ice ol 
beginning with the ineiidian passing 
tliiough rneeiivciih whuh is iiimi- 
btritl o I ht n tlu olhei ineiiiliaris 
art mimbtittl tmm i to iSo start- 
ing tMi tlu* 1 4 i^t anil west sides 
\\(‘ tliii> sptak ot .1 platt lx mg on 
mtiitliaii ea^t 01 25 wist 01 .is we 
shall put It tlu loneitiuli is 25 east 


iMiruitc's aiifl seconds are generally 
repii st*nlecl bv little dashes, thus 
' ami " Wt* might ask why the niendian 
oi (rUfnwuii w*is t hosen as the starting 
plate and numbeied o Well, this 
pLiu* oil thi* >outh ■»i(ie ot the* Fhames, 
tivt* miles from the ('ity of Lontlon, 
lutl the lamous obseivMtory where 
iistionomeis studietl thc*se matleis, anti 


points that need to be 
borne in mind when we aie considoimg 
latitude and longitude North and 
south aie ilc*fiiiite points fixetl by the 
PoU*s, but there is no dehnite and 
unchangcablci east and west point To 
ti person living m London, Hcrlm is 
east, 1 ml to a pinson living in Moscow, 
Hc'rlin IS w'^est. So to a Londoiiei New 
York IS in the wc*st. but to a San 


OI 2-) wisl I .1st longitude nu aiis llu^ nitur.dlv di<*w’ their meridian Frant isi an New York is in the e.ist 


]»la<is cast ol tlu miiulMn ol (iTit*n 
with as tar .»s nieiidini iSo .in I wtst 
longiliult nu tills wist ol (tuiuvuIi as 
f.ii tis tlii^ saiiu mtiitlitiii I So whuh 


imt thioiigli (iieenwuli anti rt'ckont d 
last aiui wtst ot wlieit they wcit 
Wfuking Stmii t»tlui nations luiwever 
stall with a diHereiit meiidian ttu* 


Another point to bt* tememberetl 
is that the distance between two 
metuhans c>t longitude is not evt'ry where 
1 he same We can see this lor ourselves 


IS on tlu igiposilt suit ot tlu glohi 
anti is i(\dl\ .1 » oiitnui ition TtmiuJ tlu 
wculd ol lilt Ciietnwuli meiulian 

'lilt* git ill St longitudt* whit h a place 
tan havt is iSo dt*gu'(*s t ist 01 180 (U* 
git‘es west We ]mf .i little afttr Hu 
hgurt to indicate tlcgiees. 'JJiu>, with 


1 mull loi example tailing the men 
diaii ot Tai is u 

Where the Longitude Is O 

It IS inti It sting when we pass down 
tlu I lianu's on a unboat, to notict* 
.IS wc are opposite tht* HoyaJ Obsei 


by iiotirmg lh.it the tlistaiuv betwi*en 
two meridians is much grc‘.itt'i at the 
Iviiuator than it is as we tiavel north 
Ol south, tor the meritlians gradually 
corru* together till they actually meet 
at the Poles At tlic Kquatoi .1 degiee 
of longitude measures ^•'^5 


500 




WONDERS OF LAND AND WATER 


and in the English Chanm*! it is only 
235 195 In the nt'ighhouihood 

ot the north of Gieeiiland it is 
feet, and at the North Pole it is nothing 
at all, and is repiescnted b\ o 

Put c\rn the degn es ot latitude 
aie not all exactl}^ the same length 
I liey would be if the Juirth weic a 
yieihet snheie, but as \ae know it is 
slightly flattened at the l*oles, and so 
the degrees of latitude vary a little 
At the Equator a degree is ^62 641 ft ( t, 
in the h nghsh ( hannel it is ^64 8«o ft 1 1, 
and in the extienie noith and south, 
mar the Poles, it is ^Ko ft‘et 


Consideiing Greenwich as the prime 
nieiidian fiom uhich all others are 
letkoned wt' know that if the Sun 
reaches its zenith at a certain place 
one hour later than midda\ at Green 
with the plait must be on the titUenth 
meridian wtst ot (Treenuuh, lor the 
Parth IS tinning round on its axis 
fiom wtst to (,ist and the Sun's ap 
patent loiitiuv in the skv is theietore 
from i*ast to wist In other words 
its longitiule is 1 5 degrees west 

Ships at sea deteimnie then longi 
tude by means of a c hioiiorm tei whit h 
is a \fry accuiate t kw k mdii.iting the 


in Older to kt*ep lot al time .is he travels, 
and t ventuall\ on his ntuin he has 
lo^t twenty tour hours Ihe captain ot 
the other ship travelling eastward 
has also to altcM his clock 111 the same 
way in older to kt<‘p local time but 
he must put tht‘ hands on as he tiavt Is, 
and whi n he gt‘ts back h.iving sailc^tl 
comphaely rouml tht globe, he will bt‘ 
twenty-tour hours ahe.ul of tiint One 
will thus have lost twenty lour houis 
on the time kept at tin starting poit 
while the othei will have gained tht 
same amount 

Eafitude was cniginally dettimined 



This picture diagram, in which we are looking down on the Earth from above, shows how our globe in its rotation moves round into 
the Sun's light, the passing of time being reckoned by the position of the Sun in the sky, which is here shown directly overhead at the 
Equator at Longitude 0°. As the Earth moves round time passes, and for every fifteen degrees of longitude there is one hour's difference in 
tim**. East of the meridian of Greenwich, time is later than Greenwich Time, and west of that meridian it is earUer This diagram is 

drawn from a design by Mr Kenneth A Ray, M.A , a teacher of geography on modern lines 


Hut how are the* latitude and longi- 
tudi of a place clelei mined ^ Well, 
as we know, lire P.irth turns on its 
axis from west to east once iit eveiy 
twenty four houis, and as a result we 
get day and night Moiiiing dawns as 
each place com(‘s round to face the Sun, 
so thfit it begins to shine above thi 
hon/on and night falls as the Earth, 
m it*- contiiuic‘d turning, passes out of 
the light of the Sun, which appears to 
sink in the west 

In its a]jpaient passage a< loss th<‘ 
sky tire Sun rcMches the liighc‘st 
point which IS calk d its zenith, .ind f his 
IS at midd.iv I hen in twenty four 
houis the Sun is once again .it its 
highest point, having bc*en right round 
a (inle which, as wt* know, is divided 
into ^()o parts calk’d degiees 1 Wentv- 
foiii houis of time, the ic foie, atecijual 
to ^f)0 dc'gic’Cs of longitude , in othei 
words one hour is ec|ual to 15 d(*grees 


time at Ciieenwicli A ship's officer 
obscives the Sun iicvii noon by mtans 
of an insiiunient calleil the sextant, 
and the moment the Sun appeals to 
icMch its highest point in the sky he 
calls out to someone IcKikmg at tlu 
chionomc’tci with (iieuiwich tune 
I'lom the difleunce of time betwc’cn 
GicenwK li and the place ot obsei vation 
the longitude ol the ]>Uce is (.ilcuLited 
the (liionoinetcr is < lu’cked at legul.u 
inter v.ils by the wiieless time signals 
sent out from Eiighdi and othei stations 
and picked up by the ships 

It is inter I sting to know that if two 
ships set out at the sani<‘ tune Irom any 
port and sail loiind the I arth, one 
going easlwaid, and the other west- 
ward and arrive back .it the original 
port together, they will diftei by two 
days m then icckonmg 

The captain of the ship going west 
has to put his clock back continually 


by obsei ving the position ol the Hole 
Stdi At the Kijuator thi^ stir appears 
on the horizon, while at the North Hok 
it IS secMi overhisid lietweeu tlu Hole 
.tnd the Hquator it ajipeais at vmiious 
angles and from its c’k vation. that is 
its position 111 the sk\ the latitude 
ol a place was detci mined Ln the 
southern hemispheu a st.u in the 
Soiilhcin Cl OSS was used 

Nowailays, howevei, latitude is moie 
conven.ently leckontd bv the poatioii 
of tlu Sun on tlu celc’slial iMpiatoi 
that is bv obscivmg the noonday alti 
tuck ot the Sun Ships alwav s ( arrv 
with them the Nautical Mmanac 01 
other publication which ic cords the 
disUiiuc ol the Sun fioin the ccde^tial 
Lcpiatoi on every clay of tlie \cai 
wire n theiefore, the ship s ollicer finds 
by obsei valicm the* noonday .iltitude 
the Sun he can soon find his latitude 
by refeieiue to the l.ibles 
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We know how the surface of the water is broken up into waves by the action of the wind playing over it, and how these waves travel 
along. Well, in the same way the wind causes waves in the desert, where there are long stretches of fine sand. The size of the waves 
depends upon the strength of the wind. Sometimes there are mere ripples less than an inch high and anything from one to seven inches 
long, while at other times the waves will be two or three feet high and anything up to fifty feet long. Sand dunes are really large waves 
which move very slowly. In this photograph, taken in the Sahara, we see both large waves and ripples 
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B^IWdnders oF Animal ^Plant Life 



A DISCOVERY LOST FOR MANY YEARS 


We may have heard people use the word Mendelihm when speaking ot the breeding of flowers, l)irds or 
animals. The word is made up from the name of an Austrian abbot, called Mendel, and Mendelism is one 
of the most important discoveries that have ever been made in connection with animals and plants In 
these pages it is explained so that all can understand what it means 


A nov ho thought black giuntvi-pigs 
voiy atti active decided to keep 
these am nulls »is pets lie made 
up his miiKl that hi would h ive nothing 
but j Hire bled black guinea pigs anil 
so he went to a shop vheio tliev sold 
^uch animals and iKuighl a pan 
III asked Ike tiadesman if they 
wcH thoiougb bred and in reply ^he 
m.in said '* Of course they aic You 
I an see that they ,ire pure black 
without any white ’ 


1 he giiiiiea pigs wi le taken home and 
placed m a hutch Hut lalei on, vvlien 
they had a littii the Ik>v was s ii prised 
to find amone the voiing giitnia-pigs 
not only blai k ones but whiti as well 
He could not understand this at 
all How lould pure bic'd black 
guinea pigs have any white childiin * 
He went to the chalcr from wliom 
he had bought the pair of blaik 
guinea-pigs and that tradisnian was 
quite as pu//kd as the f>ov He 


had nevei Jieard of such a thing as 
thw happening ])etoie hi* said 

Now the ]>ov tiad an uncle who was a 
student of scieiue and he was able to 
explain the appaienl mysteiy And 
VI ry iiiteii sting tin e\f>lan ition is 
Hut bi foie we gjvi the explanation of 
the bku k and whitt guinea pigs lorning 
from all bku k jiaiints wi must go 
farthci buk in time arul dtsiiibe some 
Lxperimt nts winch an abbot of Hruiin 
now in ( /ec ho Slov.ikn but then m 



When green round pea*^ aie fertilised by pollen from yellow wrinkled peas the otfsprmg are all yellow round peas This is because 
roundness and the colour yellow are what is known as “ dominant,*’ that is, they overcome the qualities of green colour and wrinkled 
shape, which are therefore called by scientists •* recessive ” That word simply means “ receding ” or “ withdrawing ” When yellow 
round peas are fertilised by one another they produce yellow round peas, yellow wrinkled, green round and green wrinkled in the 
proportions shown The yellow wrinkled and green round peas of this generation each produce thorough-breds of their kind 
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When pure white Andalusian fowls or guinea-pigs are mated with pure black all their cnildren are hybrids In the case of the fowls the 
hybrids are in colour a mixture of black and white called “ blue ” This is because neither colour is dominant and so both have an equal 
share in the offspring. In the guinea-pigs, however, black is dominant and white recessive, so all the hybrids are black and look like 
thorough-breds When, however, they are mated with hybrids, one half of the offspring are hybrids, one quarter pure black and one quarter 
pure white. When these pure white or black guinea-pigs, descended from hybrids, are mated with pure white or black, their childrra are 
all pure white or black, men a hybrid black is mated with a hybrid white half their offspring are black hybrnfa, a quarter pure black and 
a quarter pure white. The same thing happens with the fowls, but as can be seen by the diagram their hybrids are blue and neither 
black nor white We can never tell whether a black guinea-pig is pure-bred or a hybrid till we see its children 










WONDERS OF ANIMAL AND PLANT LIFE 


Aiistriii. ciirrietl out in the middle of tlie 
ninetoenth century. 

The; abbot's name was Cire^or Mendel, 
and he was a stiulent and teac her of 
science. But what surprised Jns neigh- 
bours was that they used to see linn 
every day in the ^(ardens ol the; eloister 
at Briinn, working like an ordinary 
f^ardener. and paying a great dt'al ol 
attention to some garden peas which 
were growing tlnue. 


to show their sha|)e, more or less, 
from the outside. 

Othei i>oints he also considered, such 
as the colour of the different pods, how 
the flowers grew, whether .scattered 
along the stem or bunched together at 
tin; top, what height the plants rt'achod, 
and so on. 

Mendel was very particular that the 
pollen of one kind" of ])ea .should never 
reach the stamens of another kind. 


recessive, a word which means reced- 
ing or withdrawing. H(3 was the first 
man to use these words in this way, 
and they arc now constantly being usetl 
by men of science fill over the world. 

Mendel went on with his work of 
crossing the pollen of diflereiit kinds of 
peas, and then from the results he 
compiled some very important and 
interesting statistics, which he wrote 
down for the benefit of other scientists. 



No animals coming from a common stock have produced such a great variety in form and character as the dogs. They are all believed 
to be descended from the wolf or jackal, or perhaps both. Yet we get such extraordinary contrasts as are shown by the Greyhound and the 
Bulldog, the Newfoundland and the Dachshund, the Pekingese and the Fox Terrier. In these pictures we see a remarkable contrast 
The dog on the left is a Dandie Dinmont and that on the right a Cocker Spaniel 


lie did not seem to wtirry much 
ribout the flowers, lint was exceedingly 
interested in the shape and colour of 
the peas when they formed in the pods. 

It soon became known that he was 
not interested in growing pr.is which 
would make a fine dish for fhe table, 
but that lie was .studying .something 
whuJi was described as " the laws of 
inheritance." At one time he had 22 
(lilfeKMit kinds of ]h*cIs under cultivation 
in the garden, and he used to save the 
jkkIs V cry carefully , keeping 1 he di Heron t 
peas a]jart, so that they sliould not get 
mixed, and then growing new plants 
from them in separate pkits of ground- 
lie was parti(ailar4'^ interested in 
.seeing the difterenees betw'(*eTi the peas 
when they formed, that is, whether the 
pods wdien opened sluwved lound or 
wrinkloii peas, and whether each of 
th se kinds w’as yellow' or green. He 
was also interi'stc'd in the ac tual .shajie 
of the seed-pod itself, w'hether it was 
smoothed and inflated or whether it 
was drawn in between the peas so as 


except when In; himself put it there for 
a ]iurpose. He kept careful notes of 
the parents ol Ccich plant and also of 
the character of their children, that is, 
the ])eas in the pods, and whether all 
these peas were alike and if not, how 
many there were of each kind. 

An Abbot’s Great Discoveries 

By very patient and painstaking 
work, earned out over eight years, ht* 
made many interesting tliscoveries, 
w'hitdi had never been made biTore 
For instance, ho found that when green 
round pc-as w'cre h'rtilised by pollen 
from a plant which produced yellow 
wrinkled peas, the oilspring in the first 
generation were all yellow and round. 
He made I he experiment again and 
again, and the .same thing always 
happened. 

Mendel thought the matter out, and 
he .said that the characters of yellowmess 
and roundness were dominant over 
other characters, and that tlie char- 
acters of greenness and wrinkling were 

.Sio 


He explained how he had produced new 
kinds of peas, and he described the laws 
of inheritance which he had discovered 
as a result of his experiments. 

He read papers on the subject to a 
scientific society at Briinn, and was full 
of enthusiasm at his di.scoverics. But 
his hearers showed very little interest, 
and poor Mendel was disappointed. His 
discoveries were really as important as 
Darwin's, but while the world was 
excited and interested in Darwin’s dis- 
coveries, it took no notice of Mendel's. 

However, the results of the experi- 
ments had been put on record, and the 
papers containing them were packed 
away in the library at Briinn. Fortun- 
ately, though dusty, they had remained 
safe, and after 34 yearsj that is, in 1900, 
sixteen years after Mendel had been 
buried, these valuable papers were 
discovered by some young scientists, 
who realised their importance and 
telegraphed the news to all parts of the 
world. 

Scientists looked into the matter ; 



WONDERS OF ANIMAL AND PLANT LIFE 


tlit'V tested Mendel’s thcnnes and found 
thcil he was riKhl, and tli.it what ho 
h.ni disiovored explained hundreds 
of things in coiinoitiun with animals 
and children that had never l>oen 
understood before. 

Menders nrime is now oik' of the 
\ti\ gieatest in the list of innetcenth 
* entiuy men of s( lenco, and is honouri'd 
b> men of all nationalities and i lasses 
II id creeds 

Jh( laws which he discovered tiom 
his cxpeiiinents with the garden pe.is, 
iiid vcliuli are quite ttiu when aiijilied 
to animals, are known as ‘ Mt ndel s 
Laws of Inhiiitance * oi, in *1 slioitii 
foini, " Mendel ism ' 

As a n'sult of his long loiitinued 
nid patunt eKporinients MiMidel found 
that there were many ihaiaiteis 
wbith were domin.int rind many which 
wcie rc‘cessi\t, and he in.ule lists of 
lh(s< It is really \(iv inteiesting to 
',{ud\ Mendc I's laws, and wc i an undei 
‘itriiul them from th( pi< tines on 
Pigi ‘joq 

The Law of Pure Breeding 

Mmdel showed that when pine 
l)i(ds are mated with other pure 
breds hUc th( msclvcs, all tin ii otispimg 
iU sun to b( puic bled, and this will 
<()ntiniie generation alter generation 
so long as the ]iaients be nothing 
hut pine bled 

I hen he showed that wdien a puie 
t>ud of on< kind is mated with a 
pine bnd of another Kind every one 
ot llun (hildnn is what is known 
as a hybrid I his name is said to 
eoiiK from the old Latin word for the 
oilspring of a triiiie sow and a wild 
hoai and it is now always usevl tor the 
otLpiiiig of two aniiiirds oi plants ot 
dille^rent species oi vaiieties 

1 inally h< showed that when hj-bnels 
au* Tinted with each othei, halt their 


offspring will be hybiid, one qiiailer 
purr' bn'd like the girindfatlu'i, ariel 
the othei cpiailer pure hied like the 
granelmothei 

Since MemleVs time his expeiiini iits 
have been c.irned out bv many othei 
scicuitists, not only with gritdi'n peas 
but with ariimds sueh as labbits lats, 
miee and guinea pigs and with buds 

What Puzzled the Boy 

Now wc come back to the bov witli 
his guinea-pigs In tin littei ol tlie 
two blaek anirnaL tin pro]>oi1ioii of 
black guinea pigs to wliiti w is as 
thnt to OIK I his doc > not sc'emi to 
correspond with Mnulels law at all 
namc'ly, that all the olfsjiring ol two 
line* brc'd puents will be pint hied 
ike the n fathcu and inotlu i 

Hut the bo’v s giiiiK I pigs H illv 
obs(*i\e(l Mendel s Liw a*- much .is the' 
}uas The exphniation of the ip])au'nt 
elisciepancy is thn that whin a 
black and a white guinea pig matt and 
have childieii black is thc' donipumt 
coloui I he coloin ])asscd on bv 
a white and a black piient is black in 
the next geneiation the white coloin 
being ieccssi\e oi in otlu^r wools it 
recedes horn sight .nid does not a]>peMi 
in any membe'r ot thit gene i it ion 
Bliick, indeed is so donnn.uit th.\t it 
drives the white entirely out of sig it 
I he* blaek hybrids appear c'x.u ily 
like then purt'-breel black paieuit, an I 
when two hybiids are matc'cl and 
h.ive offspiing then halt of the young 
guinea pigs are hybiids, and will be 
black like pint bic'ils, while a ejuaiter 
aio black puie bic'cLs and i quarter aie 
white jnire bte*ds If a pure hied 
black tioin this fannly be mated with 
aiKitherpuic biecl black thcui offspring 
are all puie bred blai ks , and ccjii.illv, 
if a puio bred white fioiii this family 
be mated with anothci pine bre*cl 


white their oflspimg are all pure -bred 
wdntes Ihehybiuls on the otlie i hand, 
il mated with hylinds pioduee l<*milics 
ill the usual propoitions 

When the be^y wlio had the guinea 
pigs had Itained all tins he knew at 
onee that the two bl.ii k guinea 
jugs which he had bought were not 
really puie bieds at all, but black 
hybrids, although, ol course, tin 
dc alei had no w.iv ol kmiwing this 
buticMll) thought the\ wei<‘j>ute bicds 
foi lliev*^ looked c'xaetlylike pure bieds 

In the Case o! Fowls 

It is inte*restirig to note what 
hapjK'iis in auothei < ase W^hen a yiuie 
biecl black Andalusiari lejwl is matesl 
with a pine hied blaek all its <ie 
scendants, as we should ixjiect trom 
Mendel s law, aic jmic’ bre'cl black 
and in the same way when a jmie bied 
white \nd<iliisian fowl is mated with 
a pun bre*«l white, »ill then de'se endants 
an white But when a jmre bieel 
blaek is mate'd with a puie bn ‘cl 
white not one ot fli»‘iT childien of the 
next geiKiatmiL is a june-bied They 
are as Mende I’s law te^ae lies us to 
exjxsL all hvbnels But none ol them 
IS either bkiik oi white, they are 
all a mixture oi the two eolours known 
as blue Ihi u whe'ii a blue Andalusian 
fowl IS mated with anotheu blue* 
lubiid, half the otfsjmng will be blue 
hybrids one ejuaiter pure black and 
one (juartei jmre white 

W'^hat may appeal to be a departure 
trom Mendel's law is not really a 
depart me at all, for in the case ot 
these fowls neithei the colour blaek 
noi the colour white is euthei dominant 
Ol roe essive, and so when a blac k 
and a white fowl are mated, the next 
generation shows neither blacks nor 
whites, but a mixture* of the two 

Ix»t us all honour Mended's name 


THE LIFE-STORY OF A WELL-KNOWN GARDEN PEST 



The hie story of the daddy-long-legs or ciane-fly, that spideiy looking fly with gauzy wings, a slim body and very long legs that come off 
if we touch them, is an interesting one and is shown here. When the female ciane-fly wants to lay her eggs she rests on her legs as shown 
in the first picture, bores a hole in the soil with her ovipositor, and lays the eggs underground. These are shown enlarged in the second 
picture In due- course little grubs hatch out and start feeding upon the roots of the grass, which perishes as a result. That is why the 
crane-fly is a pest. When the grub or larva is full-grown it is known as a leather- jacket, and as it lives underground it is rarely seen, 
unless it IS turned up when turf is being cut. The larva becomes a pupa and when the time comes for the imago or winged insect to 
come out into the air the pupa raises itself half out of the ground, as shown in the fourth picture. This it does by means of spines on its 
sides. The winged insect escapes from the pupa case and flies away as shown on the right, to begin the life-story all over again 
When boring into the ground to lay her eggs the crane-fly moves her ovipositor backwards and forwards as a carpenter does a bradawl 
when he is boring a hole. It is in the leather- jacket stage that the crane-fly is such a nuisance, doing great damage to our lawns 
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GATHERING THE CACAO PODS TO MAKE COCOA 



of tho cocoo tfoo *who» Mon^ m^^’^TheVoofro^the i‘ “ obtojoed from tho fruit 

grown in other tropical lands, including laree areas of 2nd A.« Th T*** '“•« » • "‘bT* of South America, but it u now 

pods which are attached to the trunk ln"Khes by Ihlrt^ll^lnd TiSr^dL^ ^ ^ ' ““ *>“ 

As they ripen they turn first led then vellow a i ***” look like thick cucumbers, are about eight or nine inches lone 

the upjir Tnes ar; cuMmm the’ ^ ^ “Md 

If. t-d, .. tb. pud tu' u.™ 



On the left our artist, Miss Betty Nation, shows the kind of life that existed in the Permian period of the world’s history, perhaps 8 million 
years ago, when there was a great uplifting of the Earth’s crust, and Africa and South America first appeared It was the age when 
giant tree-ferns flourished, but cone-bearing trees began to appear Amphibians were developing into reptiles These Permian teptiles 
were only a few* feet long, but they were the beginning of life on land Some of them had spiny crests down their backs Fish, which 
m earlier ages had been the highest living creatures, had now lost the lead In many Permian fishes the tail was becoming symmetrical, 
as in our living fishes of to-day The Permian age brought to a close the Palaeozoic or earliest life epoch of the Earth’s history On 
the right we see life in the Tnassic period, which succeeded, and which began perhaps 7 million years ago Of course, geologists vary 
enormously in estimating the duration of the various geological periods, but we have t^en a conservative estimate In the Triasstc age 
there were many kinds of trees as well as ferns and in addition to invertebrate types many new vertebrates were appearing There were 
ichthyosaurs or fish-hzards, large land reptiles, and the very earliest mammals. Of the form of these mammals, however, we know nothing 
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THE HORNBILL CATCHES AN APPLE IN ITS BEAK 



Tlie honibill fcts its name from the appearance oi its enoixnous beak, which has on top a growth known as a casque This is some 
times very laigt and piomiiient, and at other times more like a compressed keel as in the case of the bird in the picture, which 
has just caught an apple in its beak Owing to the size of the bill the bird looks quite top-heavy, but as a matter of fact the beak 
IS very light, being mostly lollow, and does not interfere with the bird s flying Hornbills, of which there are several species all 
inhabiting the Old World Africa, India, Malaya, and some of the Polynesian Islands are op^nivorous, and devour laige numbers 
ot mice, small birds, bectks, worms and so on Five or six hornbills will even attack a snake and worry it till it dies When the 
snake advances the hoinbill protects itself by folding both its wings in front of its body The African hornbill s call note sounds 
like Coo LOO and is so loud and distinct that it can be heard for a distance of two miles The nests are built in hollows in tiees 


PLANTS WHOSE BEHAVIOUR SEEMS TO EXHIBIT INSTINCT 


P I \N I S (> 1 1 1 11 mo V i. 
ind i< t 111 tiuii (>\Mi 

1 II 1 t T ( 1 111 S1K li i 

iinrkid iTul d( hint! ninmer 
Ihit might ilmos^ siv 

t h I \ C \ il 1 1 ) 1 t ItlstllK t 
Inditfl Anion Ki rm i the 
1 imous (iMinin iiol mist 
Iclinitih ns thit jd mis 
possess insliiul ind he ad 
\ iiiLis IS c\i(kn(( fot tills 
bdiil the litl tint inmv 
plmts islnlnt nioMments 
tint iTi purj>os(l\ adiptid 
to thill i>wn idv ml igt 
Whit is instimt ht isk^ 
but m umonsnons uul 
pill posf fid If In Ml on the pirt 
of a li\ ing org uiisin ^ 

lb p<Hs on to Lspliin 
lint \\i hive instinns ol 
Its working in «vtr\ sjuire 
111 St mil oi tilt btsl pine 
to St till in ind in (xny 
polltii tiibt as It grows down 
through tin rntmict tt> in 
ovart and ipjdits itsi If to 
out dihniti sj)ot of 111 oMilt 
never I iiling m its object A plant s action that seems to suggest instinct The linona bends 
riu witti I low foot tor Its branches with the seed-heads towards the crevices of walls 

example in cb«ji water and shakes the seeds into the cracks, thus ensuring their safety 



f ishions Its leives with hntl\ 
dnidcd tips laigt iir j)is 
sages and no stonnti while 
when It grows iIkuc 1)h 
surface ot the w itcr its 
leaves have broul loins 
( onti ac tccl air sp ii c q ind 
nnini runs stom it i In othe r 
woicls it suits itself to Its 
surroundings 

Stom.ita are very small 
openings or port s in ttie 
surfaces of plants 

A remark ible example ol 
this kind of instinct m jdants 
IS furnished by a plant known 
as Linaria cymb liana, whu h 
grows on stone walls and 
similar places Wlien it 
flowcis it raises its flower 
stalks from the wall towards 
the light so as to get as much 
sunshine as possible As 
soon, howc\ct as fertiliza 
tion has taken place, the 
stalks begin to cuive back 
toward the wall so that the 
seetls may be deposited in 
cracks and crevices where 
they will be protected and 
eventually genmne^te 
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WHY MACHINES CAN BE MADE OF METAL 

Engineering triumphs are among the greatest wonders of the world to**day In fact, the engineers seem 
to be able to make machines to do practically anything except think Yet they would be quite helpless ^ere 
It not for the fact that the metalb of which they make their machines possess properties which enable them 
to be hammered or pressed out thin, and also drawn out in the form of wire We could have no electrical 
machinery without wires Here we read many interesting facts about these properties of metal® 


1 1 is ceitiunly a vtiy fortunate thing 
for mankind th.it the xntt.iN pos 
stss two proptitKs \ihuh ire 
known bv the rithtr difhcult hi ms 
m.ili< ability ind dmlihty’ Ihcy 
stand for (pntc siinpU thing Milk 
ibilit\ coinis fioin tht Latin word 
ludho, ' which means * I belt with 
i h mum r and w hi ii wt s ly a mi tal is 
ni dll ibli w( inian that it i ui bi sh ipcd 
or iNtiniUd by being bi ili n with a 
hinmiii Dmtility conus irom the 
1 itin woiil dnio 1 It id and to 
IN th it 1 met il IS diictili simply 
nil ms that it ( in bi li <1 


sui h as hoi SI shoes We ha\t no doubt 
stood 111 a bhuKsmiths forge and 
watihed him l>eating out the ltd hot 
liOTseshot on tlu anvil 

Nowail lys i nortiions missis of iron 
and she I can bi beaten or lollid on I 
b> Inige h>tlrailK hainnieisoi l)\ gu it 
rolling nulls Whin the steel ingots m 
( ast at a sti el works th(> ue whili iii 
thi hot and pla die state jiisstd Ihiongh 
a rolling null when tlu v ait sqm i /id 
into slieits oi bus oi iiiy foini tluit 
miv be 11 quin d Ihis picssing ol tin 
metal im])roves it is it sc|mi/ts it 


into \ moie >olid and ihu ible siibst nut • 
\imoiir plites and tin tiilus ioi big 
guns and sinnl ii irtules .ut loigid in 
h^driulic jnissis .ind this is done 
slowk IS jiimh bittu le suits an 
obtciiiiid bv slow toigiiig thin b\ i ipul 
wojk lilt hiigi pirtsofeiiMm- and 
m It Iniit s ill bciiti n out b\ ste im or 
h\(lianlu hnmmts mil smillu pirts 
an gi Ml r illy toigi d into sh qu b\ drop 
hiinnurs I his eoiies])onds to b« at 
inj. whin is tlu slow inovin/ pusses 
sqm i /I the nu t il 

It nut ds hlvi non ind till were not 
111 dll il>lt till \ would of 


I (Il iw n out into win 
1 tlin ids 

I i It wi n not foi the se 
two piop< riles ot metals 
llu t iigim e IS would not 
I ibk te> nnke the 
wonde i lul in i e h i n e s 
vliii h tlu V now pit lint e 
t > do all kifieU of woik 
t i us It IS be e i use 
MU t ils I in be be iteii 
nul lolleel ind di iwn 
lit th it till p Ills whuli 
1 I iKi up tlu 111 icluiu s 
111 bi toiimd 

A Wonder of Gold 

Of all met ils gold is 
il( most iiialKablo and 
hie till He iTi be beate'ii 
into ]>lat( s or lea\<s so 
thill tliat It takes 300 000 
ol tliern placed one above 
inothei to make one 
null a ml the gold IS thou 
ti inspaTcnt iiiough to 
illow ra>s of light to 
j)as» througli Alu- 
niiiiium can be bi aten 
to the <)0,oeuith of on 
meh, ami coppei to the 
p) 000th of on inch 
It IS, howevti in a 
metal like iron that this 
malkahlc quality is so 
\ iluable Of course, in 
the old days non was 
beaten out with a ham- 
mi 1 by hand, for the fust 
nutal working tool was 
a hammer, the head of 
which consi* 5 tcd of a 
flint Nowadays, hand 
heating is corned out 
piinciDdlly 111 the mak- 
ing of ornamental iron- 
work and in the making 
of d few small articles 



In this picture we see gold being rolled out into thin sheets It is one of the 
most malleable of metals, and sheets or leaves of gold can be made so thin 
that they are only one 300,000th of an inch m thickness and are transparent 


e o 11 1 SI 1)T( ik V III n 
slinek uid Cl uk wlun 
lollt (1 OI ]>i( ^S( d 1 hi IT 
m till ibilitv m i k c s it 
comp u itiv 1 1\ ( isy with 
the I ngi mode rii rolling 
mills whit h 111 lotind in 
ill sti ( 1 woi ki to m iki 
b us ind r ul inti lu c ts 
ot «m ibsoliitcly uiuloim 
llm km Si thion^ honl 

In the Rolling MUl 

I hi Ti d hot met il is 
p isscd thiongh % t i \ 
lu IV \ lolli ts, sh ipi tl 
aecoidnig to uqiiiii- 
nu nts thin it ])isscs 
thiough a SI i Olid ]> iir of 
lolU IS <ii)d so on till It 
IS of the iiepinid si/t 
and shipi In the loll- 
ing null 1 pl.ite IS lolli d 
out 111 stages, passing 
horn one pin of lolleis 
to anotlier pur when 
the lolleis ire i losei 
togi tiler so tint the 
pi lie be tomes thinner 
and thmiKi till at last 
It IS of tlu nqinnd 
thii kill ss 

It is very mnih the 
same sort of opt ration 
as the' housewife pi r 
forms when she tolls out 
the pastiy on a ])ast(‘- 
board She throws on 
the boaiil a thick lump 
of plastic dough, and 
tolls it out again and 
ag.iiii until it Ttiou 01 
less uniform m Ihiekiicss 
and thin enough to go 
on the' pie 

111 some ot the large 
rolling mills the stee 1 
may stai t as a thick lump 
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MARVELS OF MACHINERY 


oi metal weighing more than a hnn- 
dre<l weight, and it may be rolled again 
and again until at last it is changed 
into rods or sheets a sixteenth of an 
inch thick or even less 

The ingots ol steel which are cast 
lor the making ot tools are generally 
about a huntlred {xainds in weight 
Hut those which are used lor tlie inanu 
lacture ol steel rails and plates average 
six tons in weight and an', usually six 
feet long with a section two leel sqiiaie 
Sometitnes. however, they are as much 
as ten tons, or even more For special 
work, howevei, the ingots are cast to a 
size suitable lor thi* tolling mill in which 
they will be pressed <jut into shap(‘. 

When an ingot is rolled out thechange 
in shajie is mostly an addition to the 
length I he piece ol steel does not 
become very miieli wuh'r. The metal 
is not lolled out .dways in the same 
direction, lor it is loiiiul that if this is 
dorte it usually bcLomes weak, and 
experiments have proveil that bars cut 
from metal with then axes lying in the 
same direction as tlie extension of the 
metal when it is rolled aie much 
stronger than it they are cut in the 
othei direction 

'i'he methods ol dealing with metal 
111 the engineering shops have been 
brought to pel lection in recent years, 
and lull advantage is taken of the 
malleable and ductile qualities of the 
metals 

The nialU'ability ot metals varies a 
great deal as has already been indicated. 



The beautiful beaten ironwork canopy over 
an old well in Antwerp, made by Quentin 
Matsys, a isth century painter 


Antimony, for example, cannot be 
thinned out by hammering It invari- 
ably breaks. We know how fragile it 
is from tho.se small cheap boxes and 
caskets that are sold, and which, if they 
are dropped on a hard surface, break 
up as thougli they were made of earthen- 
ware or glass. 

Cast iron, too, is generally brittle 
although it may be made less so when 
it is heated for some hours with black 
iron oxide. During this pr<x:ess some 
of the carbon is removed from the cast 
iron, and it then becomes much more 
like wrought iron. It is the impurities 
in the cast iron, such as carbon, silicon 
and sulphur and phosphorus that make 
it brittle. 

When wrought iron is manufactured 
fmm pig iron it is heated in a furnace 
lined with substances like hematite or 
magnetite, which supply oxygen to 
burn out the carbon, silicon and other 
impurities. When the hot, pasty pro- 
duction is worked under a steiim hammer 
or in a rolling mill further iinpiirities 
such as slag or earthy dross arc squecz(‘d 
out of it. 

Tlierc? is a malleable iron which is a 
cheap substitute for wrought iron, and 
it is made by embedding the cast metal 
in iron oxide and then heating it for 
about two days, alter wliich it is cooled 
off slowly. Some ot the carbon is in 
thi.s way removed from the cast iron, 
making it less brittle. Absolutely pure 
iron is not obtainable as a commercial 
product. 



A blacksmith at work making ironwork scrolls by beating them into shape with a hammer on his anvil. The hammer was the earliest 
of all metal-working machines. Now there are steam hammers for forging metal, the falling part of which in some cases weighs loo tons 
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THE BIGGEST SHOVEL IN THE WORLD 



What would the tiien of old have thought of this gigantic steam shovel ? It car dig up a hundred tons of earth at one scoop and lift it 
f®^t above the ground that ts to the height of a scven-storey building Its enormous size can be judged from the fact that a motor- 
rar can be put right inside the shovel This tool is used in America for moving coal, and we can quite undei stand that an apparatus 
of this kind displaces a large number of manual labourers It can be worked with ease by one or two men and the scooping up of 
ihe hundred tons of material and the placing of it elsewhere is earned out m a few minutes It does the work of hundreds of men 
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A RAILWAY THAT RUNS WITHOUT DRIVERS 


T ill Ki b(<.Ti main sIuhim 

for tlir ioiif»uslion 

(lUiseil hv tlu < \c r UK T< asin^f 
traffic in tlic* stunts r>f London and 
one of the most mnsihh is thil iindti 
gicnind tube's siiould be c onstnu tod 
and that all Ikmw goods should travel 
threnigh these tubes in>tead e>l .ibove 
giound 1 hn woulel ]<a\r the road 
wa\s in llu stieets flee Jen passe iige i 
tiailic and for tlu eaniige ol light 
gooeb to^etliei with the delneiv of 
ht'fU u I good to then owiun lioin 
sp«( die d st itious 

I his iuii\ seem i gigantie and eodly 
proposal but n a matte t eif fae t it 
wriuld be le ^ eo tl\ lliari erne might 
thiiiK Jt j ueit .m untiled seherne 
feu alie ul\ the (leiiei il LoM Office has 


tlio\ (oulrl be* dtsiH with by this rail- 
wav feir it has Ix'di designed for a 
two nnniitc se'rxieo 

Alnadv a largo number of vans 
ha\e ])ceji taken off the str<.ets as a 
result of the* installatiem of this tail 
\va\, foi as the Post fllhec officials put 
It the street ceuigestion has been 
lehexed of i p>o van miles a dav 
Tliat me .ins th*iL vans which usc*d to 
travel in the stieets foi a total distance 
e>f i 500 imle*s cveiy dav carrying 
mails have disappeared The auto 
matic railway doe*s their we irk 

At each of the eight stations there 
aic convex or buckets for taking up 
the' m.iils wlieii they arrive*, and sjuial 
chutes foi sc'iiding them down 
when tlioy ate to lie despatclu'cl 


Of course the whole railway is 
elertncally worked, the electricity 
being taken up by the tram from a 
cential rail 'I'he dnverloss trains are 
controlled fiom cabins by swatches, 
veiy much in the same way as signals 
are woiked No signals, however, aie 
neechnl as instead of laising or lowci- 
ing a signal so that a tram can 
lie stop])cd 01 sent on, these trams 
aio started and stopped directly 
The switchmen m the* control cabins 
watc h the progiess of each tram 
thiough then sections on illuminated 
diagiams, and can bnng any one 01 
all of the tiains to a standstill when 
ic'quirecl by cutting off the electric 
currcMit 

iMch train is made up of throe cars, 



One of the G P O '5 automatic mail trams being unloaded at Mount Pleasant Station, London 


an underground lailwax of this kind 
foi the transporl of mads in J-oiicloii 

1 his Post Office tube railway luiis 
70 ti'ct du p Jeu si\ and .1 half miles 
unelti the stie'cts of 1 ondoii bi'twecii 
\\ hiti I h.i]>e 1 and Paddington and m 
.idelituui to these end si di(»n^ tlii'ie .iic 
.ilsd si d urn-* at lixerpool Street the 
(xciuial Pn t ()ffi(t Itself the IMnunt 
PliiUmt Soiling Oftuc tlu Wed 
(entid Soiting ( )1fu e the Westiiii 
Panel <>llKe tlu Westtin I cltci 
Otiue anil the Paildington Soiling 
OlIlM 

J he ti on whith 11111 on this unupie 
tailwax hive no diiMts 1 he v arc 
enliiclv lutoinatu ,nid \et they tiaxel 
nt "X*) milts an luun ind c niy about 
^0,000 bai s e)f mads tve'iy day I veil 
il the tpimiilKs t)t lettii and ]>an tls 
scMil by post should me uase* e uoinieiush 


Theie are platforms at the stations 
for loading 01 unloading the trains, 
and these vary m length fiom e)o feet 
to feel The staff reach the 

stations b\ automatic lifts 

I he railway is of couise, much 
smaller than an ordinal y tube railway 
foT passeaigcTs It is like some of 
those nimiatuie railways that are 
found 111 diffeicail jiaits of the country 
Ihe line has a two-foot gauge and the 
tunnel in which there is a double 
Lack IS lime ftM't in diameter At 
the appioacbes to the stations the 
track is dividend and each part runs m 
a sepiiafc seven foot tunnel At the 
st.itioiis theie are two sf‘ts of liacks 
each wav so that theie can l)e a slow 
and fast service some trams running 
riglit through the stations without 
stopping 


and theie are ninety cars altogether 
on the 1 ad way 

This wonderful railvvay was begun in 
icu ^ but pmgress was stopped during 
the ic)i4 18 War, when the tunnel 
was used foi the stoiagc of national ait 
tic'asurcs which wete m dangei from 
aerial bombaidment Ihe railway cost 
£1 5 f 30 CMK), which was a remarkably 
small sum fejr such an extensive and 
effic u nt system of tiansixirl 1 f a more 
extended system foi oidmary goexis 
traftic all over London could lx* 
construcU'd at anything like a pro- 
portionate cost, it would be a chca]> 
way out of the difficulties and delays 
of congested street traffic A some 
what similar undergiound railway sys- 
tem, but not completely automatic, 
has been built for the carnage of 
geiK'ral mcichandise in Chicago, USA. 


NEW & OLD WAYS OF PREPARING THE SOIL 



In no branch of industry has machineiy made greater strides in a short time than in agriculture A century ago all ploughing, even in 
the most advanced countries, was done with a comparatively small plough drawn by horses and guided by a man holding the handles 
Then e^ctly a hundred years before this book was written the steam plough was invented by an English Member of Parliament named 
John Heathcoat, and from that time to this the development of agricultural machmeiy has gone forward by leaps and bounds The ex 
tent of the improvements in a century can be seen by contrasting the two pictures on this page Here we see what is known as a gyro- 
tiller at work on an Essex farm It ploughs and harrows at one operation and can complete an acre in one hour Seven powerful 
electrx lights on the machine enable work to be carried out at night as^i ipidlv and efficiently as m the daytime 



In this picture we see ploughing being carried out to-day very much as it has been done in England for hundieds of years The plough 
IS drawn by horses and guided by the man in charge of the team If the land «s to produce crops the soil must be prepared, and this is 
done by breaking up the earth and exposing the clods to the effect of air Sun and rain Ploughing has always been one of the most 
important of human operations The width of the furrows or trenches made by tlie plough vary according to the character of the soil 
After the land has been ploughed it has to be broken up into smaller fragments, and this is done b> a machine called a hariow, which 
consists of a frame with iron teeth that is drawn across the ground Sometimes a different machine, called a cultivator, with prongs 
IS used The machine in the upper picture does the ploughing and harrowing at one operation 
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HOW BIG BEN WORKS AND STRIKES 



B> the courtesy ol the Offite ol Woiks ind the Loid Gieat Chamberlain s Department Mr L G Goodwin has been permitted to make sketches in 
the Clock Towel ol the Houses of Pathainent and here we see how Big Ben works The power that works the huge clock is provided by heavy weights 
ot iiCfirlv two and a halt tons These arc suspiMuled on wire ropes wound round drums, and the weights run down nearly the whole length of the 
Clock lower In the right hand picture we are shown how the hands are turned by the clockwork The drum in the middle is slowly revolved as 
the wen cues down and is regulated from going too last by an escapement in the fcim of a fan with three arms As the drum turns it works a 
sene* of locthed and bevelled wheels which turn a shaft and this again, by means of another series of toothed and bevelled wheels, turns the shafts 
l^st work the liaiuK F ith of these shafts consists of an outer tube which works the minute hand and an inner lod which works the hour hand 
The hands aie so heavy tlu imiiute hand being fourteen feet long and weighing two hundredweights, and the hour hand nine feet long and weighing 
even mote although shortei that they have to be counterbalanced The upper picture on this page shows the principle on which the Striking is 







so THAT ALL THE WORLD CAN HEAR 



done By an elaborate series of toothed wheel'* and cams too complicated to show in detail a lever is operated which pulls the rope and moves the 
clapper, so that at strikes the bell The drum on which the rope i evolves is prevented from going round too fast by another lever which is operated 
by the clockwork and holds the wheel only releasing it at the required intervals for striking the bell The end of this lever is worked by a form of 
cam known as a snail For chiming the quarters another drum has a similar airangement multiplied four times The drawings are greatly 
simplihed to show the principle, but it is impossible to show all the details for chim ng and striking The desired result is obtained by a Iram of 
geared wheels and an arrangement of cams The clock is wound up by an electiic motor and lighted by electric lamps The dials of Big Ben 
are twenty three feet in diameter and their centres are i8o feet from the ground The figures are two feet long and the minute space is a foot square 
The pendulum is thirteen feet long and weighs four hundiedwiights Big Ben the bell weighs i tons and the hammei four hundredweights The 
four bells which chime the quarters are all of different sizes and weigh altogether eight tons This picture should be studied with those on page 315 
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WHERE A 14,000,000-TON METEORITE HIT THE EARTH 



Thousands ol years a^o a great meteorite struck the Earth m Arizona The tremendous impact of the white-hot mass made a hole about 
600 feet deep and nearly a mile across Fui thei the blow as the meteor struck the Earth threw up all round the crater a great nm that 
stands about 160 feet above the level of the surtoiinding plain This photograph, printed here by the courtesy of The Engineering and 
Mining Journal, gives a very good idea of what the Meteor Crater as it is called, loolu like when viewed fiom the air The great Swedish 

scientist, Airhenius called this “ the most interesting spot on Eaith 



Here is anothei view of the Meteoi C latei in Arizona, as seen from the air, published by courtesy of the Carnegie Institution For more 
than twenty years engineeis and scientists have been trying to locate the buried meteorite, and more than £100,000 has already been 
spent in borings It has recently been announced that the searchers have come upon some metal about 700 feet below the present 
crater floor The reason for searching for the meteorite is not purely scientiflc It is believed that the metid alone will be worth millions 
of pounds One scientist estimated that the meteorite must liave contained at least 14 million tons of iron 
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STRANGE MESSENGERS FROM SPACE 


It has been estimated by astronomers that between ten and twenty million meteors enter the Earth's 
atmosphere every day. Most of these are burnt up owing to the intense heat generated by friction with the air. 
But now and again fragments reach the E^rth, and are known as meteorites. On several occasions giant 
meteorites have reached the Earth, but never has one of these big missiles struck a city or an inhabited 
region. This is lucky for the dwellers on the Earth. Here we read many interesting things about meteorites. 


O N the night of June 3olh, 1908, 
some ob.scrvcrs in England 
noticed tluit the sky was so 
brightly lighted up that they were able 
to read out of doors at midnight. This 
unusual glow in the sky was not due tf) 
a display of the Aurora 
Borealis, so what could 
liave caused it ? No one 
rould say at the time, 
although certain seismo- 
graphs registfTed earth 
tremors, and some delicate 
iiistrinnents known as 
microbarographs, w h i c h 
show small changes of 
atmospheric pressure, re- 
coided a senes of waves. 

It was some years lx t fore 
the ex})lanatjon was dis 
covered, and then .some 
Kussian scientists found 
that on the night of June 
30th, looS, an enormous 
meteorite, crashing through 
the air like a huge ball ol 
lire, liad struck the 
Siberian Forest 500 miles 
north of Irkutsk, com- 
pletely devastating an area 
of a hundred .scjn.'uc miles. 

Scarcely a tree was left 
standing, and at the place 
where tlie meteorite struck 
the Earth a crater-like de 
pression as l)ig as Kent and 
Essex put together had 
been left. The tremors set 
up by its impact were felt 
throe thousand miles away, 
and the sounds of the 
bombardment wore heard 
six hundred miles away. 

If this motoorite had 
struck London it would 
probably liave wiped it out, 
for not only docs the rush- 
ing wind which a meteor 
creates lay everything low 
for miles around, but the 
meteorite itself, heated in- 
ten.sely by the friction with 
our atmosphere, explodes 
owing to the sudden 
expansion o*f the gases 
within it. 

In 1950 a pro.spcctoi 
named Frederick Chubb 
was searching for gold in 
a district of northern 


Quebec between Hudson Bay and 
Ungava Hay when he found a crater 
with a circumference of miles and 
deep. Scientists later estab- 
lished that the crater, called the 
Chubb ('rater after its discoverer, 


had liecn made by a huge meteorite 
which fell on the ground between, 1 2,000 
and 15.000 years ago. 

When it struck the earth the 
meteorite exjiloded aiul in addition to 
blowing the crater in the ground threw 
up a rim of granite rocks 
550 feet high. The middle 
of the crater is filled by a 
perfectly ciicular lake S50 
feet deep. Tht‘ meteorite 
must have struck the 
earth at a steep angle, as 
the crater is like a tilted 
cup, with one side con- 
siderably higher than the 
other. 

Another huge mcUxirite 
struck what is now the 
State of Arizona in 
America, and made a 
cratiir 4,000 feet across and 
550 feet deep. Some tons 
of m(!teoric iron have been 
found in and about the 
crater, and borings have 
l)een made to get tit the 
great mass of the 
meteorite that probably 
lie.s below the ground. 
Scientists tell ns tluil this 
Arizonamcteoriteliad a dia- 
meter of about 400 feet and 
weighed 14 million tons. 

Other large meteorites 
have l>ecn hiund, though 
not comparable to thc.se 
in size and weight. Cap- 
tain Peary, the Arctic ex- 
p 1 o r e r , brought from 
Greenland a large iron 
meteorite weighing 3(1 J 
tons, which is now in the 
American Museum of 
Natural History. 

In the Natural History 
Museum in London is an 
iron meteorite weighing 
3i tons, found in 1854 
near Melbourne, Australia. 

Men of science have 
estimated the number of 
meteorites which actually 
strike the F'arth's surfaec 
every year, and the esti- 
mates vary between 700 
and 4000. Even if we 
take the smaller number 
it seems marvellous that 
these messengers from 



A meteorite as big as the dome of St. Paul's nearly hit Falmouth in 
1929. If such a messenger from Space were to strike a building 
like a cathedral in the centre of a big city it would not only wreck it 
but probably destroy a great part of the city as well. 
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WONDERS OF THE SKY 


S])«ict .ilw l^ s stern ti» slriUt sonit uri 
inh ibitt (i |)irt of llu 1 nt}i or fill info 
Ur s( I IhtTc IS no rtitnd of m\ 
pt ison fi i\inj< Int n kilKti by 11 k i ill of 
a nu ft otilc 

Ntvdthtltss tluTt hut 1)1(11 soim 
n irrou < st i])( s On flit tvcMin^^ of 
Dttiinbci 2hth r»oi in (nonnoii 
ni( ti or w IS still in flit sk\ iboxt IIk 
ol 1 isbon 1 1 }> i > t (1 ov I 1 1 ll ( it\ 
\Mfli 1 ion bkt in t \}>r s (i iin intl 
flit toiinfis loiinil w IS li^lit* tl up for 
rnilt s (Ibstrvtr tlttlirttl lliif flit 
iiititor i})p lod iboiit tlu( ( liint s flu 
si/< of flit Moon I'. It is (tn III tilt si v 
It w i flitn pro!) ibl\ fnirii 50 to So 
miUs ibovi fill tit\ nitl f irliiinti Iv it 
nil sttl flit ii1\ iiiti stilus to lii\t 
Inirfltd into flit Atlmtii Oct in 

T iftit inoit til in two \( ns bt foit 
iiniRb in tilt t uh morning »1 |ulv 
^Sth HI > I iinil u lilt it Mitt ippt 11 
rjif. in in\ fnnts bii^litti thin tin full 
Moon w is obst r\ t d I iisliin^ 
o\(i ( oTiivv ill not fn fioin 
I ilrnoiitli It lust ol ill 
shout with i f^rt t iiish bhit 
li^ht whith ihini^td to 
01 iiRi yt How \ Slit It ion 
of Jo u d t \plo ions w IS 
ht lid in ])1 It t s I J II I]) lit 

i bt n/ met lowt\ iiid 
I iski lid I 01 1 nil lit 1 > till 
list) p isst d o\ti the town 
ind tin ill\ dn 1 I into flu 
St i \ s t 1 < n < m t 1 who 
in ih St (1 tilt \ II K II It poi ts 
of ob 1 \ I t lit 111 it( d th it 
it h 111 i (h im (( 1 of ilioiit 
I ,0 f it wht n in t obst 1 \ t d 
ind o niiist h iM bit n 
bi)L ( 1 t h III tin donn of St 
J ml ( it ht di il 

A Capital in Dangei 

In I S )( I I init w i 
t msi 1 111 M uh id I V till 
biirstint 1 I in tt( nti jn t 
o\ nth i il\ Il w IS on 
t ht 111 I nin^ t t I bi n n \ 

1 >th (t h ill ) is1 Hint 
liniiif. lint nnn\ v\( itht 1 
th i( t ht sinih^ht bet iint 
Lid 1 nl\ diniiiK I ind th 11 
I t hnnd h 11 < 1 1 1 1 1 11 

s iind w IS ht ird 1 th mi h 
thoiisind li t inn >n w it b in hud 
ol 1( thei 

111 f nth tu ml It 1 oTiit l)nildins,s 
wilt dim I (d ind III iiu \\ ind )\\ p in s 
will hilt t 1 S mu pt e I'l th m^ht 
It w IS m tilth pi ikt oilitis tint i 
It \ Inti n h id I u I e n nf I iit tlu 

1 il t n t 1 flu ti Mit>l( w Ls th I nist 

in t m t Mite it i he 1 lit of iboiit 
1 Sj mil il \ < the t it \ M ) t )1 it 

wt lit t il 1 tliist III t ht nr blit i 

lu)Wtr (i I lu 1(11 <11 the tit's ind 
t \ 1 1 il ] ] I wilt ni|nit d 

It Is n I sm I 1 1 111 t h it p )]>1 w It 

dll IIK I 1 tlu\ Wtlt 111 tlu t Id lis-> 

M nn p < pl< thml tint tlu st it mint 

m the tt nth thiptii ot ]oshn 1 in llu 

Ihblt riu J 1(1 t 1 st d mil i^K It 
stt)ii( s fumi II (Mil It ft Is t«) I fill 
of nuteoiit( md I i\ \ tlu K iin in 
histoiiin It lls how it limed stones 
on Ur Mb in M unt 


On flu nij^ht of NovtnibLf 27th 
KUO 1 ^1 int intttorilt w is sttii b\ 
nnmbtis of |m oj>k to fill into I ike 
\Ii( hi^ III 11 irtd fust is i ^rt it 

bill of int white iiul or in^t in colour 
111(1 then IS it hit tlu w ittr i pill ir of 
11 imt i hnndu d ft 1 1 hif;li w is setn 
I III It w IS I ^rt it roil IS it rnshtd 
tliKMi^h tlu Lit ind when it sfruek tlu 
w ite 1 th( 1 nth tie mbit tl 

Whit ire llu st sti in^t incssenp'trs 
lint (onu tf> oiii i irth out of S]> it e ^ 
Wt hive ilri idv stinonPi^e noth it 
millions of me ft or 01 shootin^ 
t 11 th it it ish .leioss tlu sk^ iiiel iit 
burnt up 111 our itn)os]ihere (V(i\ yt ir 
lit fiij^mtiifs of eonuts ind these 
1 ir^ 1 1 ni IS t s in i\ h i\ e tht s mu ori^^in 
On the otlu r hind some istiononurs 
btli(\t 111 it they hi\t in sonu (list irit 
i^e bt 1 11 hot up out of \olc iiuxs on 
Uu J irth OT tlu Mt>on 01 eiiu of tlu 
])liritts A speed of six mrks i st t ond 


is siiliit It lit tt» e iii> I bod\ Ik'S ond the 
rt i( h ol Uu I nth s ]li i\ it itioii nid d 
1 ) )d\ hot up from tlu Moon with tlu 
sp e 1 of I mil I < ( ond would le ivt 

til it T It llitt 1 M ( \ ( 1 

A Violent Heturn to Earth 

It 1 lluietii (put < one IV iblt 
th If 111 it It 1 I I t tt d bv \ loll nt \ ole inie 
eiu]U II on the 1 irth ti on the Mom 
in i )iiii 1 limes niieht hive bteii st t 
tl ImHiII flu Ml 11 J>K I hill in SOUR 
w IS th ^ iniL,ht line tome 1^011 
wittun t i le i( h e f 0111 ]>1 nu t s itti ic 

Il MI ml so line b n bioii^hi to 

1 nth in the di im itie miniur dc 
e 1 ibe d 

Other istronome Is Uniik th it tlu st 
hujL,i 111 teoiites in iv bt It i^m nts of 
th Sun en of some lud\enh boels 
brok 11 oft ill lon^ list int iRt s Still 
inoUiei Uuoi\ is thit ol Sir Norm in 


I ock\ e 1 who be lieve s tluit all the suns 
ind ]) 1 liu 1 s ongiiiilcd in indoors, 
whiLh bet niR missed teige'thcr and 
grew bi^^e I and bif;ger as moic and 
nuirt, indeoTites(.anu te^^dhei Whit- 
evti tlu 11 eiii^in thc\ arc i ver^ real 
f^t 1 

\anous n lines are' given to these' 
stiange \isitois lluv aie, genei ill> 
e alle el me tt oiitt s a woid which nu ans 
SOUR thing 1 used on hrgli but the^ 
are also tailed bolides which S]mpl\ 
m< ms inissilt s I he n sritntists give 
them s]>c(id names leeotehng to the 
111 ite rial of whic h the s are m lelt A 
nuteoiitt consisting eliully of non js a 
side rite from the (neek word sideros 
me uiing non Out composed ot iro** 
inel stone is e illtd i siderohte i word 
m ult lip fiom tlu (neck woids lor non 
md stoiu wliilt those wine h consist 
almost wheill'v of steme are known as 
ifiolites which simpl> means air 
stones \Viun Uie fr ig- 
Hunts «irc burned up in the 
I irth *«. itrnospluie md 
never actually re leh the 
gremnd in st)hd m issive 
loim th(> Ite geiurdK 
c die ei me te 01 s 

I he 1 ite I Old K t 1 v 1 11 
thought th it the ^^tiins ot 
hie might hivt rt i lu d tlie 
I iitli b\ me ms of meteor 
lies but the le IS no ( Melt nee 
wh ifcM I of tills Nt) or 
g mu fi let s h i\t t\ti \t t 
bt c n found in in e 1 1 ot 1 e 
tones 

A Thin, Black Crust 

When it le K lies the 
] nth i unit emit hi \ 
thin bl le k e rust eeixtrin^ 
its ( ul^ielt Som flints this 
1-^ f^l ^ V like \ iinish It 1 
e 111 tel b\ the liiMeMi eif the 
sm I Li ( dm mg flu me ft eu 
lie s rush thiough 0111 
if me) {)he ie (it nc 1 i 1 1 \ 
theit in pits md hollows 
wliK h lit known is thumb 
III 11 ks bt t msi the \ lof)k 
Iikt the m uks in ult b> the 
pussin^ of the thumb mlo 
sott }uitt\ lluv ire bt - 
Jitxtii to be due to tlu binning up 
of tile niiM fusible sub^lirues 

In iSiKi it Piiltiisk ui I'eilmel the 
It unit nts ol i meteemte whith fell 
lilt It wtie Slid to niimbtr o\ei one 
hiiiulieel thtMismd and tlu se \ m< d 
111 wii^lit fiom pounds to i ft w 
gi Lins the wholi weighing ovci i leMi 
lilt insli like 111 it t)f Ihiuidei which 
it comp mi s the iiriv il of a ineteoiitr 
IS pntlv tint to the suddt n lush of iir 
iiite) the pT.it tia\(rsed b) the 
nuttonft md ]>iitl\ diit to the me it 
lush of llu missile thiough tlu iir 
1 lu n the explosion ot flu mcteorift 
auiiids like the bill sting of a bomb 
md tlu rolling soimtl following tlu 
(leteinatioii is due like thunder to the 
eelioes liom tlu gioimel tiiul t loiids 
About thn tv e lu tnic il e le me nts have 
been founel in tlu mete 01 lie-, that have 
struck the E irth but no new ones 



A giant meteorite that fell m Denmark long ago It is now to bt 
seen in a Copenhagen museum 
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THE POOR LITTLE NINE DAYS’ QUEEN 

The story of Lady Jane Grey, who was foiced upon the throne of England against her will and, as a rcault, 
lost her liead on the scaffold, is one of the saddest in English history She was the granddaughter of Henry 
the Eighth's sister, and so had Tudor hlood in her veins But she had no right to the throne, as others 
came before her, and those who made her Queen weie seeking only their own interests The gentle, clever 
little girl reigned for only nine days Here is the pathetic story 


W HIN Henrv VIIJ died liis poor 
litik wccikhng soil 1 <lw u<l th< 
child ut Ins thud wih J iriL 
b(vmoiir t imc to tlu tliioiu lie v, is 
oiil> ten \ cars old, so ob\ ii)usl> Ihoii^li 
he reigned hi did not luli 1 he Cmvi in 
nu III of Ihi eoiiiktrv fill into Hit hinds 
of the noblC' all ol whom \vt ri sciking 
till 11 own adv line mint latlui th.in the 
good of 1 nglaiid 

I lie kings iini le I dw nd S^^mour 
pi isu idi d Ihi King s ( oun< il to m ikc 
him lord Protiiloi ind to In sHiw 
upon him in the Kings nime tlu tith 
nl Dllki of Soiiuisit 
Sonursit was i l^io 
ti st nit and the Kinj. 
himsi II )i i d b i i II 
b rone li t 11 a a 
l*iot( st lilt so thit 
Ihos who biluvttl 111 
tlu ii toi me d f nth now 
bi g in to gi t tlu U])])ei 
li ind in i n |.1 ind 


I -^1 1 111 as before the common people 
in all the eountrv aiound wi iie told 
i lapping tlu 11 hands for joy 
Soon other \illiges und towns fol 
lowiil the samt tximjilt and tlun 
whin oidirs < mu horn London to 
punish this lesist iiue i re hi llion biokt 
out I here w i'* some hinl tightini. 
and 1 \et(i w.is besieged but tlu 
(Tovernmi lit foiees (\intuall\ won and 
aftei the rebels wete ddeated tlun 
le idtTs will put to diath 

Iheii another rebellion biokc out in 
tlu 1 isttn Counties neit on tlu 


gioiinds ot re ligieiii but Ixeaiist some 
e)l tlu gii it I'liulowiitrs weie i ni losing 
the (oninion lands which hid alw i\s 
been used bv the pco])l( 

Hint wen w longs on both sules 
but Jhshoj) L dime I mule it epiite eli ii 
m a sitnion whuli lu preached tint 
though lu ti^aiiliil both paitus i'- 
(ovetous yi t tlu Iduniieis i(all> hid 
a right to the iisi of tlu 1 mils 

llu ]>ooi(st ploughman is in 
( 111 1st said he etpiil with the 
gii itest pi nu t that is let tlu m tlu le 
foie hive suilie u lit to in lint iin them 
mil to find tlu m tlu ii 


Fixing a Language 

1 horn IS ( I i II m e I 
bee mu An libidiop ol 
( mtifburv and pio 
dll ( d tlu fir t edition 
ot till Hook ot C omi non 
I'ri^ii wliiili with 
m my modifii itioiis is 
-»till tlu mil of sirvici 
toi llu C huri li ol 
] ngl mil I li it to- 
thiT with tlu 1 nglish 
Hibli pi Kill illy iixi d 
the J iigh li liiigiiige 
111 it ) pii s( rit foTiti 
liut till n were III in V 
piople ni tlu country 
nobles and ksser folk 
who waited the old 
leligion md when the 
oidii w IS giviii that 
the ru vv I'liycr Jiook 
w is to bi us( d in the 
(liiiielus this wa*- 
iiini h re SI nted 

\s tlu I lei gy man 
was going into a e hmeh 
111 a J>artmoor m 11 ige 
the ]) a I 1 s h 1 o n I r s 
de 1 1 lied that they 
would have *noiie of 
the new fashions but 
would stie k to the old 
religion of tlicii fatlu is 
1 here upon tlit piicst 
put on his vestmeiitb 
iind read the service in 



Roger Ascham> who was tutor to Queen Elizabeth m her girlhood, visits Lady 
Jane Grey while the members of her family are out hunting, and finds her read- 
ing Plato From the painting by Horsley 


mil aius 

He W( nt on to show 
that tluy must havi 
sheep and e itth if 
they w( 11 to live and 
]>lough md that pis 
tun w.is absolutely 
ncKssiiy for the siiji 
])oit of tluse anim ds 
And pistuie Huy 
lannol hivi he said 
il thr 1 mil n take ii 
111 and enclose d horn 
them 

Revolt In Nortolk 

Will 11 lommissioiu 1 1 
will '•ent into the 
1 istein Counties on 
the pii ti lu e of holding 
in 1 iKj 11 1 1 y tlu y 
looked so fierce and 
fiownid so thie iti II 
High on tlu j)oor 
pi ople 1 h 1 1 1 h e 1 
dind not givi ivi 
lienee or ask loi then 
rights 

Iheii tlu n billion 
broki out md the i.ity 
ot Koiwiih was SI 1/1 d 
by till libels Dll 
Gove I tmu lit hill d 

till man troops to l^ht 
them and it list tlu 
icbellion was ]> u t 
down At least io,ooo 
111(11 lild bun killed 
in tlu two oiitbri aks 
Naturally tlu mm 
at the he id of tlu 
(»o\ enirne lit the HuIm 
ol Some I set eanii fo 
be gre itly hated Not 
only did lie misin in ige 
all 111 > at home but 
foieign atfairs were 
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also lifullv condnclc'd, and «is ht* uas 
very Onti ntatinns and lived in ^ncat 
stale having ania-.sed a huge loituiu 
out ot lands taken troin th>* t hiuf ti. Ik 
gave great ult<‘nce to all s<>itse>t jxopK 

His hittiiesl eiu ni\ \va> Hiidk'V 
I'Zarl ol \V4U\VKk and this nohk nnn 
plotted ag.iinst Somerset till <it list 
ht lelt strong enough to stiike He 
accused tlu duke ol niciking .1 elis 
giaeitul peace with hoiiue* and giving 
up the* King ol I nghmd lights 
Sf)ineiset was tiie*el foi high Ire a >011 
found guilty and seKui alteiw.irds 
he he .idi d on 'Iowe*r Hill 

I he n Dudle'V heevUiie the nurst power 
till man in the re*alm anel pei-uaele'd 
the King te) r 4 iise' 
him to the title of 
Duke of Noi thumhei 
kind 

1 he hov King h.iil 
a s< e Olid ( Dusm, Lael^ 
lane ( ue \ wiiei was 
the gi .indel mghte 1 ol 
Heniv Mil*- i-teM 
M er\ .iiid it wa-> 
undeistood tluit a 
riiamiige was to he 
.(II urge (1 he t wie n the 
King and her Hut 
Noi t h u m lie* 1 kinel 
w ho w a'l even mole 
a 111 hit 1 o II th.in 
Souk I ,e*t had pi ins 
)t his own He mar 
tied hi son lord 
(fUildloid l)iKlk> to 
Laelv jane (uey .ind 
It w 1-. seion (jiiitc* 

( le* u whv he hid 
deine ill thi'. 

I .id\ |.iru (uey 
vva 1 pi 1 h ips I he most 
hi.iiititiii ehu.ieleT 
th.it the I udots e v ei 
IHodiieeel It has 
in cn saiel ot he i th.it 
she w is .leloi ne d wit h 
evetv attiihute that 
IS lovi.l\ in doniiStK litc, while hei 
pie tv learning eoiit.ige, and virtue* 
({Uriliiieil hei to give liislie t ) a eiown 

She woulel h.ive loved a ejuied life 
ol 'tudv .ind gooel woiks, hut it was hcM 
inHtoitum to heiomi the shuttle coek 
Ol iival st.ile'smen, «inei she vv.is tosse*el 
hiMiei anelthitlui .is peilicv clem indeel 
wii hont <in> teg.ird for hei own lights 01 
w isht s 

Her p.irent*' eare*el nothing for he*i 
exeept to make use eif he*i ten then own 
<iel\ .inee me nt and they even took 
mone V liom Lout I hom.is Sev mour 
who p.iid them to give peimissiem 
tell IhcMi daughter to heeoiiie his 
w.iid Si \ mom a hrotheM of the* l.ote 1 
I *1 eitt'e tor Semu rat vv ante'd jrow ei 
over her in oidei to m.ike he*i m.irr\ 

I dw.iid VI It should he e\]>l.nneel 
th«it waiel ihip gave the power tei dispiise 
ot a gill in m.ti 11.14^0 

Now 111 this rn.itteM Lerrcl 1 hernias 
Se'ymour had been acting as the hitter 
enemy eif Ins hi other, the Lord Pio- 
tector, foi Somerset, while in power, 
had determined to nitirry his own 
daughter Lady Jane Seymour to the 


young King. Seuneiset thereloie had 
im[>e«ic he*d Ins hiother I..01CI 1 homas 

.iikI li.id had linn U^hcaeleci. and, as 
w IS alw ivs done m the ease ol tiaitois 
at that turn his beitly was divided 
into tour quai1e»ts As we have seen, 
Someistl himself came to the block 
not vei V king alter 

1 he e\e lilt ion ot Seymour put an 
end to till wardship erf little |ane, who 
now leduiiu'el te) her own jiiiemts home 
.it Miaclgate. near laieeMt*! Here she 
w.is .ihle te) der what delighted her, 
iicimelv to pin sue h *r stueiic*s 

We* are told that the fanieius tutor 
ot (hiec'n l^lizaheth. Kerger Ascliam, 
eirie* day paid a visit to Bradgate .incl 


in passing through the paik noticed 
that the Marquis and Mare hione'ss of 
Dois<*t the pait*nts of Lady fane, and 
all the ladies and ge*ntleincn of the 
house‘hold vve»ie eng.igeei m hunting 
He could not, howeve*r, sc*e little fane, 
anel when he niaele inejiunes he was 
told that she was in her own apartment 

Two Sorts of Pleasure 

1 le* went to the house and asked to see 
hci, and when he was shown into the 
room he loiind her reading Plato in 
(iieek, “ with as much delight as gentle- 
men reael a merry tale '* He ex- 
pi<*ssc*il Ills surprise, and asked the 
girl why she rehneiuished such pastime 
as wis lound going on in the park 
fane leplied with a smile, '* T wis all 
then spoit in the paik is but a shadow 
to that plcasiifc* 1 find in Plato Alas, 
good folk they never felt what true 
pleasure means 

“ And how attained you, madam,'" 
asked Ascham, “ to this tiue knowledge 
of plc*asuie ^ And what did chiefly 
allure you to it, seeing that few women 
and not many nic*n have arrived at it ? *' 
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1 Will tell you," replied Lady 
jane, "and toll you a tiiith which 
perchance you will marvel at One 
of the greatest bcnf*lits that ever 
Oocl gave me is that He sent me, with 
sh.iip scveie paicnts, so gentle a 
s< hoolinasler ' 

“ When 1 am in presence of either 
fathci 01 mother, whether I speak, 
keep silenie, sit, stand, c^r go, eat, 
dunk, he meiiy or sacl, he sewing, 
playing, dancing, 01 doing anything 
else, I must do it, as it weie in such 
weight, measiiie, and numbei, even as 
peilectly as (»od made the woild, or 
else I am so shaiply taunted, so c riielly 
thieatencd, yea, prc‘seiitecl sometimes 
with pinches, nips, 
and hobs and other 
Wfiys (which 1 will 
not name foi the 
honoiii 1 hear them), 
so without ini*asuie 
misor (levied that I 
think m\self in hell, 
till the time comes 
when I must go to 
Mr \\ liner, who 
t c .1 ( li e t h ni 0 s o 
geiitlv , so j>leascintl\ 
with such t.iiT tijliiie 
meiits to I'.iriimg 
th.it I think all the 
tiuK nothing whiks 
J am with him \nd 
whin 1 am i.illid 
fiom him 1 fall on 
weeping, ht < a u st 
whatev(*r 1 (ki t'lst 
hut k. lining is lull 
of gnat lf()ul)le 
feai, .111(1 whole nns- 
hking unto me 
And thus iiiy hook 
hath hi*eii st> mijrh 
my [ile.isuit* and 
brmgetli d.iily to me 
more pleasure and 
more, that m Tesp(‘ct 
of it, all o t fi t* 1 
pleasures, m very deed ht* hut liifles 
and troubles to mo " 

How sad it IS to think of this gentle 
little girl, who might have been 
full of good spirits and tun, ciiivcn by 
sluu'i tippiession and ciuolty to find licr 
sole pleasure m the study of the 
( kissics The " pinches, nips and 
bobs," not to mentmn the other 
punishments which little Jane does not 
detail, tell a terrible story of her c*«irly 
life We know from other sources 
that she was beaten by her fatlier when 
he WMiited hei to carr}' out his com 
mands and marry the Duke of Northum- 
berland's son. 

John Ulmer, a learned Swiss theolo- 
gian who was the protegi? of her father, 
writing to Henry Bullinger, the Swiss 
icformer, at Zurich, says, referring to 
Jane, " For my own part, I do not 
think there ever liveci anyone more 
deserving of respect than this young 
lady, if you regard her family , or more 
learned, if you consider her age , or 
more happy, if you consider both." 

Ulmer enclosed a letter which Jane 
herself had written in Greek to Dr. 



Lady Jane Giey being urged, much against her will, to become Queen Fiom the 
painting by C R Leslie, R.A. 
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Bullinger After %me references to 
leligiou Jane savs 

I now (ome to that pait of your 
letter whuh contains a commendation 
of mvself, which, as I (annot claim so 
also 1 ourIiI not to allow , but what- 
ever the divine Goodness may have 
l>Lstowed on me, 1 ascribe wholly to 
Himself, as tlie chief and sole Author 
ot anythini; in me th<it beats any 
semblance to what is j»()od and to 
Whom 1 entreat yon, most at com 
plished sir, to otter yum ( oiisbint 
pra>eis m my l>ehalf that He may so 
tliiei t me and all my at tions that 1 may 
nt)t tie found unworthy of His great 
goodness '* 

An Amazing Child Scholar 

It reads more like the letter of a 
mature sthohir than that of a young 
gill of thirti'cn 

At this time, we are told, she was 
well verged lioth in Latin and (iieek, 
ind was \ ery desirtnis ol stud\ mg 
Hebiew She toinsponded on c't|ual 
ft tins witli schol.iis and at least one 
leained book is believed to have been 
dediiattd tt) liei by a distinguislied 
fort ign st holar 

Sh( was ifuleed 
the woncld ot her 
n.»t , and astonished 
all tliost who Msittd 
liM home Uhnei 
in anothci Icttoi 
su >. “ \ oil will 

i isily niidt r'-taiid 
t h< ( vtt nt ot the 
itluminnt‘ ot the 
I idy I am b\ the 
1 ( t t c r wlm h s li t 
\Mote to Hullmgci 
111 Irntli I do not 
think that among alt 
the I nglish nobility 
foi man> agis jiast 
Hu re has .uisen an 
individual who tothe 
highest cxtellence of 
t dent and ]ndgment, 
has united so much 
diligiuiec and assidu- 
ity in the cultiva- 
tion ni every liberal 
pill suit , for she is 
not only <on\cn‘sant 
with the more polite 
accompli shments, 
and with oidinary accpniements. but 
has also so exorcised herself in the 
practice of speaking and arguing with 
])iopncty, both in Greek and Latin, 
tliat it IS mcrc^dible how far she has 
advanced already, and to what per- 
fection she will advam e in a few years , 
for well I know that slie will < omplcte 
what she has begun, unless perhaps she 
IS diverted from her pursuits by some 
calamity of the times" 

1 best' last words were certainly j>ro- 
phetical, but httle did Ulmer or lane 
reabse how sad and tragically they 
would be fulfilled 

In due course poor httle Jane was 
mained to Guilciford Dudley She 
did not want to many him, but her 
fdtlicr, who had now been made Duke 


of Suffolk, was insistent, and we are 
told that hei lelucfant submission 
1o the marriage wms extoilid by the 
iiigency of her mol her and the \ lolencc 
of hei fath(*r, who compelled her to 
accc'dc to his commands by blows 

Merely a Pawn In the Game 

Pour httle lane, she was both Uamed 
and iH'autihil but she w a > short and so 
she was rnndc to wear i hopincs oi < oik 
shoes aliont fom indies in height to 
give hci a more nia]csti< appt'aiance 
She was led to the alt.ii and now a new 
Unoi was added to her life lor she 
dreaded hei father in law and ab- 
horred his wife \et she was con- 
denimd to go and li\e with them at 
th< ir home on the ] hames Sion Housi 

I he Due hess ot Northiinibeiland h id 
promised at the wedding thil the poor 
child should be alkiwcd to rcniiin with 
hii inothti but when fine isktcl for 
this ])rornise to lie fulfilled tlu Duelic ss 
was fuiious and insisted that she should 
stay at Sum 

Ihe explan«ition was c]mte simple 
Henry VIII and his Piihament had 


disinheiiled the I’lincesses Mary and 
Elizabeth, and Noithnmtierlaiid had 
perbiiaded the young King whosi 
health was so bad that it was ikar 
that he could not live long, to m.ike 
Jane his lieir 

The Duke's idea in marrying Ins son 
to Jane was that he should really become 
the luler ol the kingdom Indeed aftet 
Edward died despntches to foreign 
ambassaduis referred to Guildford 
Dudley as though he were ictually 
king and not meicly a consort 

Poor little Jane was always being 
dragged about from place to place in 
pursuance of the policy of her relatives 
Even when she was ill she was made to 
ride on horseback, and now, although 
her health was bad, she was rowed up 


and down the river between Chelsea 
and Sion House 

One (lay she was suddenly summoned 
to Sion, a two hours’ lourney on the 
river 

" When we anived at Sion," she 
says " 1 found no ]>erson there But 
thither came directly aiterwaids the 
Maupiis of Northampton, the Earls of 
Arundel, lluntingdou, and Pembroke, 
who begfin to make deft rential sjx*eLhcs 
liendmg the knee before me, and their 
example was followed by several noble 
ladies causing my cheeks to be suf- 
fused with blushes My distress was 
fuithcT increased wlien my mother and 
my inother-in-law, the Diidiess of 
Noithiimberland entcTccl and per- 
formed to mo the same homage Them 
lamc NorthuinlK'ilancl himself, and as 
Pn'sident of the (ouniil declaicd to 
me the death of the King " 

The Cat out of the Bag 

'Jhe cat was out ol the bag, and the 
Liidy |ane was told th it she was yiiceii 
of I nglnid Sh(' tells us that she w.is 
stunned at the news and fell to thi 
ground w( e]ung piteously .ind d»>le 
fully lanunting h< r 
own ln^Llttl( leiK y and 
till d( atli ol the Kiiv 
" 1 swoon* (1 in 
deed iind la} as 
de ul b ii t w h i n 
bi ought to tnysili I 
raisiHl my sell cm my 
kiKis and pi ay (d to 
(tod that it to sni - 
((ed to the thtone 
was indecMl my duty 
and iny light lie 
would aid mo to 
govtrn the i cm I in to 
His glory * 

She was taken oH 
to the lower m*'! 
as though she weie 
a prisouf i wliK h 
indec‘d she w.is and 
all till tiappings of 
loyalty wc ro given to 
her She was pro 
claimed as ()ueen 
by the hei aids, but 
th( public were not 
enthusiastic, and a 
potlmy forexprc’ssmg 
disgust, had Ins cais 
cut oil and was pkn * d in the pillory 
ihe Crown Jewels were pp‘sfnt(‘tl to 
Jane and slu* was told th.it hi r husband 
would be given the title of King 
lo this she would not agiee, although 
sill* ])romised to make him a duke 
Her husband and his parents were 
tunoiisb^ angry, and Jane tells us that 
she was malticatc'd by my husband 
and his mother " No wonder she bc'came 
very ill, and l>elieved that she was 
being poisoned by the Duchess of 
Northumberland But, of course, that 
was not the case for the Dudley family 
had every interest in keeping Jane 
alive 

There is no doubt tluit Northumber- 
land's idea was that his son should really 
become King Guildford I of England 



The arrest of Lady Jane Grey. From the painting by Devena 
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nnrl In Unci and that his sons wife* 
]cin< sJiould be \ciy su bold in lie I he 
p( opl< oi 1 n^l ind howc vt i thouf^lit 
difkn iitly 

A plicard w is placed on a j)iiinp in 
I ondon ‘^tilinK tint the Princess 
Mjiv had Intri niocl timed queen m 
every town and city m Jutland 
I onelon alone ixccptcd and this wis 


gre it faults can be solved by a willing 
and ingenuous acknowledgment of 
the in 

Poor Jane s nine days reign was 
over She wis now indue! a piisoner, 
togellicr with her husbinel and father 
in law ind all her proiw tty was seized 
Hut while many of the ]>lotters were 
forgiven no one pleaded for jHior Jiine 


p«iss to execution from a window of 
her apartme nt 

I hen afterwards she was led forth 
by the. Lieutenant of the Tower to a 
scaffold specially erected for her on 
lower Grexn She ascended the stans 
with a hrm and lively step and then 
addressing the people declaicd that 
she was perfectly innocent befoie God 



Lady Jane Grey in the Tower of London after her arrest From the painting by W F YeameSp R A 


lugdy tiiu 1 h( Dudlt^s h ul not 
b<<n r|uu 1\ enough ind Mii> had 
esi qxd to 1 i iniiiii^h im C istU in 
Suffolk, the strongest fortress in the 
I istcrn ( oiinties ind then i for 
niid ible aiin> (^ithf nd loiind he t 

The End of a Nine Days* Reign 

Not thniniK il in 1 ind Ins friends 
t lid to nisi in lTn)^ l>iit ink I ind 
Sion till whok opposition to Miry 
eoUipstd Ihosi w lio h ul pi u( d | me 
on tilt tlifont now ikseiteil hi r mil 
till i to in ilv Hull )>( Ul witli tlie 
iloinm ml piiti 1 vin lei 1 illu i md 
inotiii 1 toisook hei ml sided with 
Mill hi! litliii hiinsi It prill inning 
Mn\ is (jiuin it till lovMi gitis 
Hull lu went to his 1 lu^hti i iiul tokl 
111 1 slu w i n ) lon^^ti quu n md must 
1 1 \ isuk til it di nit V 

Sit II pill d I im 1 better brook 
this nu sigi th m m\ ul\ ineinient to 
io> ill\ Out ot obidiiiiii to \ou mil 
nn motlu I 1 liivi giUMUislv sinru d 
end olli Ti d V 1 ill m i to nu sill \ov\ do 
I williiif^h md ( 1)1 \iiig till inotiims of 
ni\ own soul lelinquish the ciown 
and endiieou! to solve those i lults 
committed b> otlu i if at k isi so 


ilowivei, lie it till she nor hei iius 
bind w is < \t( ut< el wlu n Northumber 
I md lost In lu id loi tie ison lb w is 
moil lUspie ibk in di ith thm m life 
lor lu i\in (huitid his leligion it tlu 
list iiionuiit in i V mi eftoit to sivc 
in ni i k 

\iiionlhi)t two I ill r 1 id\ ) me Ciii> 
and III 1 hu bind wire triid foi lii^h 
til isoii if the (Tuildhiii in 1 onrlon 
md suite net oi ik ilh wis jiissul 
on till m Hiit this were not e \e 
( nil I 

M iry s liirsh ink hul mt m while 
till mil 111 ins nt the piiblii i^, mist lui 
md I II billion led bs Sir i hoiii is 
Wsitt brokt out in which ) ini s 
1 itlu 1 took put 1 lu lebt llion w is j)ut 
down but the Oiulu now lelt tint the 
tinu foi muiv w n pist and so [ nu 
md hei hiishiml win oultied to the 
blotk tOv,ttlur sMth lur t ithu 

The Watch from the Window 

1 Old Cfiiikiloid l>udJt\ Ind a ked 
tint he niiglit l)ul his wife i tin il 
liiesstll md pu mission was granlid 
but J me eke lined It ding til'll the 
intuview would unncisc them Iwith 
She however watched lur husband 


of an> dcsiie to iiiaki lursclt qiuen 
Kill (ling down she repeated i psdm 
thin giMng hei hmdkcrchuf md 
gloM s to hu wet pmg lubes and lui 
book of ])T lytis to the brothfi ot tlu 
J jt iite n mt of tlu f own sJic beg m to 
loose hu giiment at tlu nee le llu 
1 ulus helpt el hu and then she bt)und a 
lui tniulkuehuf niund her eyes 

Forgiveness for the Headsman 

I he exec lit uuiu knelt and asked her 
loigisuuss to which she replied 
Most williiip^ly 1 pray you despiteh 
me (]uuklv she atkkil Jhen feeling 
it>i lilt bltKk she placed hu luek 
thuetin tlu axe tell md poot little 
J iiu s he id w is seven tl fiom her bods 
Sn Aubrey di Vere in his pli\ 

I idy lane Giey mikes hei sav as 
hu last ssonls 

Mv s<iil(u e Inlh I cm just* not tor 
as{ iiiri^ 

Uiilo tlu (town but tint with guilty 
wi iklll s 

When pi offered 1 ic lused it not i icm 
rnt 

1 et future tiiiujs be warned that gcod 
mte it 

1 xmsith not misdeeds 

It IS the sidcUst and most tragic 
story in 1 nglish history 
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THE WONDER OF THE GENTLE DEW 

We read a great deal about the dew in the works ot the poets and also in the English Bible. This is a 
proof not only of its beauty, which has seized the imagination of the poets, but also of its importance. The 
scientific study of the dew, however, is just as fascinating as its poetic description, and heie we read much 
that will interest us about the dew and how it is formed 


M ost ot us realise that there is 
always a much heavier dew 
aftet a cloudless night th«iu 
atterarught in which the sky has bten 
coveied by a canopy of clouds 'Jhe 
recison for this is that the covering ol 
clouds acts as a blanket 

A blanket is not warm in itself it 
on a chilly night wc cover oursehes 
with a bl.inkt t. this does not warm us 
in the samt way as a hot water l>ottl( 
d<x 3 It merely prevents the heat of 
our body from escaping, the woollen 
blanket Ixing a b.id lonclurtoi of heat 
111 the same way the covfiing of 
clouds pre\cnts the 
heat which the earth 
has urcivcd from th( 

Sun during the day 
from escaping into the 
ait, or as Mieiitists 
put it, prevtnts tlu 
eaith from radiatin^ 

Its heat 


What Dew Is 

1 >(W, as wc I cad on 
f*ig( IS the con 

(1( nsat ion of water 
vajHiuT lioin the an 
upon tlu surface ot 
Naves and other solid 
bodies During a warm 
day ivajHiiation takes 
plau from the imrs 
ponds and other 
SOU] CCS and the an 
contains a great d(«il 
of watci va]K)ur On 
a char night the leaves 
and ground give up 
inueh of the heat they 
have al isorbed and 
become colder tJian the 
air. At once the air 
which IS in contact 
with them becomes 
cool, and as cool air 
Ccui hold less water 
vafKiur than warm air, 
it gives up some of its 
moisture which is con- 
dense d into drops of 
walci upon the leaves, 
blades of grass, cold 
ground, and so on 
But as VTQ read on 
Page 3^0, all the dew 
doc's not come from 
moisture that was actu 
ally in the air Some 
of the water vapour 
which condenses as 
dew, rises from the 


ground The earth, to sonic depth 
beneath the surface in a climate like 
that of England, is alway s more or less 
moist, and this moist me c\apoiates, 
passing up into the air The warmer 
the c.irth the more rapid will be tlu 
c vaporation of its moisture into the an 
and if the air is ivarm and is not yet 
*^aturated with water vapour and the 
surface of the ground itself is also 
warm, then the moisture continues in 
the \apour foim But at night, if the 
earth blades of grass and other solid 
surfaces ladiale their heat and become 
cooler than the air aiound dc w forms 



A dew-laden spider's web photographed on an autumn morning Its likeness 
to a diamond necklace as the Sun shines upon the glistening droplets can be 
seen even in a photograph 


I he oiigiri of the dew is thus clcMr 
some of it IS condensed fioin moisture 
alicady in the air and some of it is 
condensed tiom moisture rising into the 
air fioni the damp ground If the 
earth beneath the suiface is cold, then 
c\apoiation takes place slowlv and 
dew is less abundant 

Ihe grass and leaves and surface ol 
the ground must cool down to a far 
lower tempt rat lire th.in tht air 

immecliitclv in contact with them 
bcloic dew can bt toinud Dew point 
IS the tcrripeialurc at which dew forms, 
and of course it vanes tit different 
times It the air con 

taming the witer 

v.ipoiir IS very wiini, 
then tlie solid objects 
need not lx veiv cold 
lor tlu conch tis.it ion of 
inoistuK* II on the 
other hind the air is 
cool then the solid 
object 1 must be much 
colder before dew is 
forme cl W li e n eU w 
{K>iiit IS lowei thin 32 
degrees J ihrcnhcit, 
tile II the d c w cl I o ps 
ti(L/( and he c emu hoar 
trosl 


Autumn Dews 

Dc w IS mo-.t likely to 
form when the ground 
bene ith the surf .we is 
warm, but the surface 
Itself n cold lhat is 
w hy our lu a\ u st dc ws 
occur in autumn At 
thil scTsoii the Suns 
T.iys arc hot elm mg the 
ilti \ 1 1 mi but the 
nights are getting long 
and if the •.k^ be clear, 
tlu ground end grass 
ladiite a gresit deal of 
then lual 

In spring, although 
the Sun ma\ lx* warm, 
the ground bent ith tlu 
surface is st ill cold 
from the winter, and 
so doc snot give* up so 
much of its moisture as 
It docs in autumn 

Of course, a condi- 
tion necessary for the 
formation of dew is 
that there should be no 
wind, or at any rate* 
very little If there is 
much of a breeze the 
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V^ONDERS OF LAND AND WATER 


air ( finl nmni/ tin nidi'-lini is blown 
iway fioTii till ( old suifuts of It ivi s 
tji iss iiid moundlK ion it li i-> a < li ok t 
ol ''i\ iii^» ii]> iniKh of Its w lU I V ipour 
It (l(»t ') not ^cl \ (liinti ol Ihui in 
( out u t lon^ t non, li with thi is, 
oi ^loiind to [)( (ool<<l down (o (i< w 
point lilt onlv «\<(pti(»n is whin 
tiu whoh oi tiu 111 IS \{i\ n ii tiu 
tfinptiitiiM ol d( \\ point in<] dot s not 
ni ( d inn ]i in< i ■ i )olin d w\ n t » 
d( po It diop ol w ill i 

It I int< K tin to _ 

M nil nifti I 111 it tiu S])ni 
i-.li n iiui loi di w 1 
-.fiini wfiuh (oni 
lioin t )i 1 I I I I n word 

I 1 1 MU IIM Ml 1 n yi^ 

( ilin Ol }>l Kid I 111 
kind ol I onditioii in 
w hii li di w 1 foi in il \ 

-.( i< n idt IS mil K pi i\ • I 
out ol ilooi 1 tiu tinu 
til. <1 .N I I >11111111 

III! Juiiniliiii ol .1. iv 
I will iIIm li iImI 1 s til thpaition 

4 Np< 1 IIIU id ( I In III 111 I 
l)Otth ol I old w III I into i w tiin i xim 
will K <1 niiinlM I I p( opi lo Ik if Ii 
iM]^ I in I d <1 il)( d >11 P I I ^ iK 
MoistUH d <1 I am on oin p 1 1 u li s 
wlun W( }. ) into i w n m tiow<l d 
loom out ol tIu ( old on iwintti d i\ 
in tiu -.inu \\ \'s 1 di w is ioriiu d it 
ni^ ht 

I lu di w 1 wt know |oi ms in 

diop iiul 1 di> v\ ( I id h it ol 

hi id ot LI IS slniiin in tiu ■m 
iiKanmi. Sun i]ip( iis sp in^ h d 
witli diim lids or pi ails A 
spidii s wib lOMitd with (kw 
111 wlun pli\itl upon l)\ flu 
Sun 1 IV tiu i[i{H 11 nui ol i jjj^H 

Im Lilt it 111 di imond OI pi ill M || ^ B 

n ( 1 It 1 I ( ( 1 h L p o ( 1 his (SHH 

(list nix d tiu lu i Li t \ ot tiu 

\\ lu u 1 1 iii\ I ) II |\ (il ^ I( III 

V\ 1 hill II ii| I ti 14 t( til 

Aiul til I lu lil\ s 1 ( II M IS St 1 

V\ Mil I hi hi I \\\ t loiu t MW 

*WLa 

Win do( 'I till (h w dw lys 
*if)p( II IS I I t t It ,)ih< I ( s ot 
w ill 1 ^ Wi should n itiii ill\ 
siippo ( th It IS tiu d( w loniiid 
Uu w ltd would pit id list li 
out into lujuid missis mu tin 
whoh s 11 1 f j < L ol tiu h it Ol 
p:ioinid iiiidi 1 t lit 1 1 ( 1 on ot 

'.(I ml ition Hilt It doi not tlo 
so It loim m <lol)iihs liu 

lias )ji I th It till t ihi ion 
hitw ( ti till moldiih of tin 
w iti 1 I Ti ltd th 111 till ution U 
oIj:i million 

I lu sinu thin i foiin<lwh<n When n 

null III V a <11111 k ilvci i like a tfi 

diop]»i d on » solid ni 1 w i siii I instead < 

tliil ol i libhiloth Ihi the mol 

nuiiiity toims into littli action o 
t^lobiik mil dot not iim to 
i^L till 1 i i>il\ IS wt niii^hl (. \p» ( t 

Itdixsnot howiMi t iKt \i i\ miuli to 
DvtKoim t ills i oht Sion ol tiu mokt idcs 
Jf we push till dio{)s of rniiciirv to 
Rtthd tlii> will loim a mass, and if wi 
draw oui tingci acioss a dtw-covcrtd 


it it tile di Will op will the n run toRi thi 1 
iml foim i continuous sti I mi ot watir 
Most ot till polls tind iiispir Ltion in 
till diwdiop'. Milton spi iks o! tin 

!)( w Ir 1 which the S i i 

hu,)i iilsoiMvciv II M uiIlv j\ nuwt.1 






lIu diw foinis 111 drops on the leavts instead ot m liquid masses^ owin^ 
to tiu rnliP'^ion between the molecules of water This u greater than 
the action of gravitation winch would make the fluid run together 


md Ion h iiow, rn the Son ol llii 
w it III, IS siuntilii dl\ comet when hi 

Wllll 

C uu issihiit is tin ill w romis, 

I r m the I inpt\ iii n p< uiru 

hit > ( mptv III II liiiniiiv, 
i il Id sh i]»f w lu n ( 11 th it 1 »iu hei , 

Hill iiivisihk to ill mi a 
III it c iiniiiK ind Its .sOiii.; 



When meicury or quicksilver is dropped upon a flat surface 
like a tablecloth it forms into little spheres as does the dew 
instead of running together as a mass The cohesion between 
the molecules a in the case of the dew, overcomes the 
action of gravitation which would cause it to run together 
as it falls from the bottle 


In drv wiathir diw is ot vci\ gnat 
import inn to vcgctition There an 
minv rcfirtiices iii our I nglisli Ribk 
to the dew. wllll h sliows that the 
tiaiisldtois of tiu Authorised Vcision 


vveu qmti alive to its importance 
Hilt wlun wi ti id in the Hook of 
Hrovcriis (ill 20) tli.it the clouds 
dro]) down tiu diw and in Isaiah 
(Will of cl cloud of dt w in the 
hi It of hiivist wi might tliink the 
wqtirs of lilt i books had very Iittk 
kifowkilgi ol tiu diw liu dew dots 
not coiiu as a cloud noi dot-, 

r it » 1 toj) liop^ till clouds 

Hut t iiosi c a r ] V Hibk 
wiitiis Wile not it all 1^,110 
I lilt of tiu futs oi Natiiii 
liuv were among the kiciust 
N iliiic s 1 11 dc n t ^ tliat flu 
woild Ills I VC I sc in J lu V 
t kiiiw the wlioli stoiv ot 

cv ipoi it ion and coiidin 
-iition an I r iinl ill lot 
one ol Hum wiolc 

All tiu iiMis nin 
xK loto till scci y(l till 

^ sc i is not lull unto tiu 

^ ^ pi ICC born wlicruc Hu 

■wh““ >1.., 

Il tuiii IL iiri (f ( i It , 

i i-ili s 1 7) 

) in tiu IT TifiTcniis to wild 1, 

di SI nbi d b\ oiii 1 ivh li tiinslitois is 
cl« vv this well jxiJictly coircit 

liu 111 brew woid tiansliUd ik w 
Ucillv iiuans night mist 

In Pd( ‘-tine houi M i\ to ()i tobi 1 Hu 
Sun shims with ^.u it heat cimm tiu 
div arul iviivtliniR is cxtnnulv di\ 
so tint vigitition lx conn iniiliid 
md would ]xn h dtogitlui but 

■ foi I wondciliil nitiiiil pio 

^ IsIOll 

Mist irom the Wind 

At till (lid ot \ii Mist .md 
during S( pti mix 1 md Oitolxi 

! 1 hi piivaknt wtsUHv wimH 

1 iki up m mmiiiisi <|utntit\ 
ol moist uu from Hu Miditii 
I me 111 Si i is the } p iss o\ < r it 
rill n as Hu \ blow .u loss J* ib s 
tine Hu moisture with whuli 

Huy ail chargid biconusion 
dciiscd whin it meet-, tiu i old 
an over Hu 1 md md c louiH oi 
mist IK at once lot mid 
some thing like Hu lighti st foini 
ol Slot eh mist .md this <011 
dense s upon Hu vegetation and 
the gioiiiul giving nmeh iiiidtd 
re In shnu nf to the pi uits 

It IS tin, night mist to which 
the. vv Tile is ot the Ihble lefei 
whe ri the y speik ol diw 
according to oui 1 nglisli trails 
latioM Mil moistuTe dt]U)silid 
by this mist is much gi eater 
than any ckw eouki piovuli 
Wi L in u n (1 ( I s t a n il (rideoii 
irface being able tej wring .1 whole 
dew, bowlfnl of witei out of hi, 
Lween diwy " tlieee as Hie lesiilt ot 
® om night s exposuK 

;ether oj (oiuse dew is deposited 111 
rakstine .xs m other eounlius 
by the cooling of the surface of 
the giouncl on cloudless nights, but this 
take's place in winter, whuh is the 
period ol the year whe*n much ram falls 
in the country, and so the dew is 
practie ally valueless there 



A WONDERFUL PHOTOGRAPH OF THE MORNING DEW 



This magnificent photograph by Monsieur Emmanuel Sougez shows the formation of dew on the leaves of a cabbage As can be seen, 
the dew is formed in drops, but as these run together they tend to unite and form little masses of water, under the action of gravitation, 
which overcomes the cohesion of their molecules The dewdrops are formed by the condensation of the invisible water vapour con- 
tained in the air As the air cools it is able to hold less moisture and so some of this becomes condensed on cold surfaces like those 
of leaves But streets and buildings radiate only slowly the heat they have acquired during the day, and dew rarely forms on them 
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GIANT WALLS OF ROCK BUILT UP BY FIRE 



Lava (iof & not always poui out from the crater of a volcano Sometimes it comes out through long fissures When it emerges m this 
way the out-flow is called a fissure eruption Many great fissure eruptions have taken place in earlier ages of the world’s history, 
and even m recent times they have been known in Iceland The lava fills up the fissure or crack and is called a dike Then, in the 
course of ages, the surrounding softer rock is worn away by wind and weather, and a wall of lava is left Here we see a remarkable 
dike formation, known as the Devil’s Slide, in the State of Utah It consists of two parallel dikes about thirty feet apart, and 
ascending the Webei Canyon for over 1,500 feet These dikes are several hundred feet high. Much of the sandstone rock throt^h which 
the lava was poured when in its molten state, has been worn away by erosion, hence the height of the dike-walls 
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WHAT HAPPENS WHEN THE FIRE BURNS 


We all like to watch the fire as it burns in the grate But do wc ever ask ourselves what is happening ? 
Why does the coal burn and how does it burn ? The moment wc put a shovelful of coals on a burning 
fire wonderful changes begin to take place, and on this page we read something about the transformation 
that occurs, turning black coal into a warm and cheerful blaze 


W HAi h*ipp Tiswlientht tin hums 
111 tliL grdte •' W ( know th U to 
light A tiu wt nm-*t first i ust 
till papt I to Its Ignition point th it is 
tlu ]K)iiit tit which it bill sis into fldim 
that th< hidi from the ]nptr will i iisi 
thi wood to Ignition point diid whtn 
tliT-t bums its licdt 1 uses tht lOil to 
nnitioii point, so tint that, too will 
bum diid flinie 

Jhit when tht fin is once dlight dn<l 
tIu loil IS buiniiig bijghtly, what is 
itallv going on in tlic gtdtt Of course 
till doinistir lilt liKt tdl hres u an 
I \ iniplt 1)1 1 oiTibiistion and combustion 
is i ( oinbiii ition of o\.\g(ii wifli otlui 
\( nil nts to ioi in nt w siibst uitc 
I lu lod wlnth wi ])iit on tiu frn is 
loinpo 1(1 nio tl\ ot I II bon and m) ffl( 

( oinbustiori in tiu ^,1 iti i on ists of i 
\ inibin it ion of o\\ tn with tiu ( iibon 
I lu o\\^i n IS obt nil <l 
It »in tiu ni whii li i nttis 
th ^1 iti 1hioi4 h tiu b iis 
oi op nin s \t tiu bottom 
in I null itom^ ot ( iibon 
in tiu I ) d uiuK 1 tiu intlu 
« lu i ot lu It (.omlniK witli 
two itoins of o\\g(n and 
lorm e iiboii dio\uk g is 
\s this ])issts iipwaid 
0\ IT tiu K (1 Jiot ciiuli is 
w 111 h nt u ill\ i< d hot 
( II bon OIK itom ot tiu 
o\\ in in t uh moll ( nil of 
( nbon ilioMili flu s oil ind 
uniti s \Mtli I singli atom 
of ( II bon In tins w ly 
tiu. taibon dioxuli g is i 
tinngid into c nbon mon 
o\id( tiu molt cull ot 
w hu h i out iins not t hn t 
atoms but two, one of cai- 
bon .ind one of o^^gln 
iliH g IS unliki ( irbon 
tlioxuk is inilaiTiTnabk and 
IS it pas'.ts thiough llu 
upptr put of tiu flit it 
catchts light and bums 
with a bluish llimt pro- 
diu mg ni u c h heat A 
icrtaiii amount ot tiu 
i arbon oi co il dot not get 
burnt, and is deposited as soot insitle 
the ( himiu y, or esc apt s in Am parlii ks 
which we call smoke through the 
c hitiiney pot 

It used to be thought that this was 
what happened always when coke or 
coal was burnt in air but it has since 
been discovered that when coke is the 
fuel and it is burnt in dry air, at a 
great licat, the carbon monoxide gas 
IS formed first, and that the ciirbon 
dioxide with two atoms of oxygon in 


c V ( r\ mok t iik is tornu d I itc i b\ i u ]i 
moleciik of the simpk i g is taking up 
OIK moK atom of iix\gin 

llu \ei\ litcst iisLircIus suggest 
tint even In fort the < nbon monoxick 
gas IS lonnt d fiom the caibon of the 
(oki and tiu ox\geii of the div nr 
other (heinges whuli are not \tt full\ 
unde 1 stood hue takin phii 

It is b( lie\ t d th it the i irhon w lu n it 
has bi (11 raise d to iv<t\ hi^^li ti mjx i i 
ture soini thing like 1^50 di gn i •. ( t nti 
grade and tiu n cools down absoibs i 
certain imount of ox\ gi n w itliout ai t u- 
dh tombinnig with it 01 it aiu rite 
iom])ining \ery loos* 1\ 1 his ibsoip- 

tion IS calk d by scientists oei liision 
i woid winch means hutting u]> 
riun fiom this IS formed the i nbon 
monoxidi l is whieh litii produecs 
e 11 l)on iboxult 


This m i\ all sound ii littk technic il 
and wc may wondi 1 how it is that heat 
produces tiu sc changes in tht fiu 1 
Tk^forc wc can iindirstand tint wc 
must hrst giasp whit lu »t itally is 
Tp to m nly the b< ginn ng of last 
ccntuiy, scientists believed th it heat 
was an invisible thud which was hidden 
away in all substances and that a hot 
body contained more of it than a cold 
one This theory duiing the nine 
teenth centurv, was proved to be wrong 


ind nov\ wi know tint lu it is re illy 
•i toini of cnfi,,\ or utivity 

\ll in itti 1 IS inadi up ot tin> p ir 
tu II ^ known as mok inks lluy an 
too sin tl] to l)( set n f vt n with tiu most 
powtiliil inuiosiopc but if wt could 
gu ith nun is( tiu pown of tiu niicio 
s(()pc so tint it would uvtal tin mok 
cull s when wc looki d it m\ siibstnuc 
siu h is (Oil oi non wc should ml tint 
it \vi in nil u]) oi in inioiuiivabk 
numlMr ot linv piiluks like gi un 
Hum piituks OT niolcciilis is wc 
know ui ttumsilvis in idi u]> ot 
filoms whiih ignn m in id( up ot 
sin ill( r p nlii k s known is ])rotons ind 
ilcitioiis \\( rt III ibout tilt s( on 
Pigt s 1 I , to J4S 

hut the molt ( Ilk s t \ ( n ot i putt ot 
tod 01 lion in not still llu putt of 
iron list 11 is wt 1 )ok It It m IV lu p( r 
fntly till resting on llu 
gioimd 01 itd)k Hilt tin 
nu)l(cuks lit m ptipttuil 
motion to ind lit) )Ust is 
tiu i)i 1 in(( will (I of i 
w itth Is cond inlly moving 
to iiul tio 

Now whin ht it is ipp- 
licd to my substuuc this 
has i Itndtnty to m ikt 
the moktuk'- move 11101 1 
I ijiidly iiul the Iiotlt i llu 
ubsluicc g( ts tht i istcr 
tht mok cults mo\ c \t 
list tluie tonus i punt 
whtn till moll t Ilk s in 
then movciiu nt st j) n itc 
tiom one inotlui iiul tiu 
subst met III (oiiu s bioki n 
up Wt St thj-> in tiu 
hit of the donustii gr itt 
ind Wt St I it 111 llu bt nd 
mg and twistin* ot giiikt 
whtn ( gu it liinkliM^ 1 
tksliovid l)v lilt ind 
wlun It id is nulttd and 
liLionus i li(|uid 

llu licit his ovtnoiiK 
llu (olitsioii 01 itiraction 
(d till mok cults so tint 
tht \ do not hold so tightlv 
togctlici If our t yes could 
bttonu hkt ciioimoush powerful 
microscopts whtn wt look at llu 
buiinng coal in tiu giati wt should 
s(t tiu truly woiidcrtul sight of its 
surf u c ( omjiosccl of in\ n ids of moving 
mok cults with the atoms rushing olt 
with itoms of oxviun liom tiu nr 
\\ t are so familiar with the common 
things of life such as the tire in the 
giatc the light m i gas jet and so on 
that we littk realise the wonder and 
ronuance that are wrapped up in them 



This picture shows what is going on in the grate when the 
IS burning brightly 
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WHY THE FIRE PAIL MUST HAVE HOLES 



Wl iHirt have noticed that tht pail in which a niphl watchman light- hi«. fire ib always pcifotated There is a good itason loi tins 
H then weie no hole* in the pail the fiic would not burn brightly When a fire burns combustion goes on that is, oxygin fiom the 
an lombines with the carbon of the coal It to let plenty of oxygen pass through the fiit that the holes are made 



A bonfire, li it is to be successful must have its material packed lightly together If the fuel is all pressed closely the fire will not burn, 
but will merely smoulder, or possibly go out because for lapid combustion large supplies of oxygen are required to combine with 
the cat bon of the fuel By packing the material loosely plenty of air can get in and pass through the bonfire, thus helping combustion 






PROOF THAT HEAT IS A FORM OF ENERGY 



Ihe trtmendous enerpy of intense heat is dearly proved by the damage a fiie does when a buildinn is well alight Even with all the 
power and appliances of a modtrn fiie brigide it is very difficult to overcome a lire after it has onct got a good hold of a building Tin*' 
jmtuie, for ^aniple shows how a large pait of a town in Massachusetts was destroyed in a few hours with daniTgc aniounting to over 
£400 000 Think of the amount of eneigy that would have had to be expended il the buildings had been teinovtd by man s labour 
instead of by file Fire too when out of contiol works far moH rapidly tT>ni the fastest niathineiy man can make 



Here is anothei example of the energy ol heat The photograph was taken after a fire had gutted a timber works in a London suburb 
More than a hundred firemen with all their best appliances were engaged for a long time in trying to extinguish the flames but, as can 
be seen, the premises were completely destroyed and all that could be done was to prevent the fire from spreading The massive iron 
girders which supported the building were twisted and bent into a vai lety of shapes What a vast amount of energy would have been 
needed in a workshop to twist these in this way It is by hainessing heat that the machine-builder achieves his triumphs 
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HOW MAN USES THE POWERS OF NATURE 



Energy cannot be created, but it can be obtained from various sources in which it has been stored up by nature. Sometimes, as in 
the case of coal and oil, the storage has lasted through millions of years. At other times the energy has been stored for only a short time 
as in the case of the wind that drives the windmill. The earliest of all natural powers to be used by man were the wind and water. The 
wind drives the windmill whether it be of the old-fashioned type or the modern form, and it has also long been used to drive ships across 
the sea Water power, wherever falling water could be obtained, has been used from early ages, and we find it in the old-fashioned 
water-wheel of the mill, or in the more modern turbine, such as is found at the Niagara Power Station and elsewhere. Both these natural 
sources of power, wind and water, are used directly, and supply mechanical energy without any intermediate stage of transformation. 
The sun's heat is also used directly in a few places where it is concentrated by mirrors or polished metal surfaces upon a vessel containing 
water. The watei boils, steam is generated, and some form of machinery is driven. The solar motor shown here, has been in use for 
many years in California. The more important sources of energy, however, which have been utilised by the engineer, are not used 
directly but are subjected to chemical changes which produce heat energy, and this is transformed into mechanical energy by some form 
of engine. The two great natural sources of power of this kind are coal, which is burned to change water into steam, the steam being 
used to drive an engine, and the engine working machinery ; and oil, which is burned either in its crude state, as in the Dae^l engine 
or in a refined state, as in the petrol engine of the motor-car. Here we see various sources of natural power utilised by man 
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HOW AIR IS MADE TO CUT THE HARDEST ROCK 


C uiTiNG rock or breaking up 
concrete with chisels and sledge- 
hammers IS very slow and hard work, 
but that lb how it liad to be done 
until 1S56, when an Lnglish engineer 
hit on the idea of using €iir to do the 
jt)b 1 he pneumatic drill is sim])ly 
a chisel hit by blasts of air instc«id of 
bv a slcHlgehamiiuT 

If ail IS forced 01 compiesjiod into 
a small space it btiugglc*b to get out, 
as we see 111 the article on the jet 
engine in page 2^S of this book With 
a pneumatic dull, the compressed an 
docs not flow in a continuous sticam 
but is controlled to escape only in 
short spurts 

Air lor a pneumatic dull is com 
prtsstcl by a motoi dnxem pump 
wlinh draws air tiom the atrnospliere 
and force's it into a <\lmdei at a 
possijK of hundic'ds of pounds to the 
'ipiarc inch I lom the c omjiressor 
t ink a strong host leads tc> llu handle 
ot the drill uul cntiis at the inlet 
V iKc (marked l\ in the diagram on 

tlu Tight) 

On the' handle ol tlic (lull there' is 
a thredllc (F in the diagram) which 
eontiols the mtaUc ol liic an through 
llu \al\e When the thiottU is laiscsl 
lU) «itT cntcis the' valve but when it is 
pM -.sedciown bv the eipeialeu s<|ui'e/ing 
the hanelle' the valve eipcns and com 
pie-istd air flows through 

1 rom the' inlet valve the' air passes 
to aiiothei valve (I \ ) which admits 
air altciiialely above' and bcleiw a 


piston I> When the eompiessed air 
IS admitted abe>ve the piston the 
piston IS forced dov\u and strikes 
against a nieular piee*' eif haide'iied 
stool callc'el the anvil block ( \) The 
anvil bl«)ck m tuiii stiikcs against the' 
face oi the steel e hisel (S) which is 
hc'ld in place bv a cateh (K) 

W hen the air passes under the piston 
the air is fenced back in«l the valve 
admitting the an closes \t the same 
time', the* jjiston uncovois tlu c \haust 
poit (K) and nhtvc's tin ptessure licnn 
the back of the slick vahe which 
u'tuins roadv for anothei cloven 
stroke At O thott is a snidl 
tesetvon of oil which is fed through 
a tiilie t(» lubiicale tlie mcc li iin an 
of the (lull 

In the latest tvpeol ]»nt urnatu 
dull the pnton strike's the tuj) < 1 
the* drill 2 o 10 time s t ve'iv inniiite 
and one drill can do in a singk 
dav IS much weak as 20 nun with 
hamnieis and c hi^cK 

UiRuniitie dulls aic also ii'-cjcl m 
e|n*urusfor tiiediillm/ol hole s toi I he 
msiition e>f explosive cliaues 
thes« dulls water is kel elown a 
gioeive 111 the clnal to lav tlu elnst 
wlncli otheiwisc woiilel be daugtious 
to the oin r.iten 

Another l\pe ol \ uniat u dull 
spc'tiallv dcsigiH'd f 'r use in eod 
mines has jiistoad of a c hise 1 a ce)rk 
scicvv Int vcliieh bores nilei the coal 
m much the same w iv that a eai 
oc'ntoi bores roimel luiles m woenl 


In the boung drill, cemipressecl air 
(Miteis a throttle valve m the handle 
and thc'ii passes to aneither calve 
which ccintiols the movement e>f the 
piston On its forward and downwaid 
move'inent the pistem strikes against 
the' top of the drill, foicing it into the 
coal Whe'n the piston letuins it 
slide*' o\('i a fluted bai whicli turns 
the piston and the chisel 

lo blow e)ut the cuttings and dust 
a proportion ol the compressed an 
entering the drill passt's Ihiough th«‘ 
piston and the* dull Ici the cutting fate. 






Once upon a tune breaking up a road was slow and hard work and needed large gangs of navvies with ptcks» chisels and sledgehammers. 
Now the work can be done many tunes more quickly and with much less labour by using pneumatic drills, as m the above picture of men 
tearuig up the concrete foundations of a street. On the right is the inside of a pneumatic drill made by Ingersol Rand. C is the 
drill f<i | fi"g ; P, the piston head; RP, AP, CP and D are air paths. The rest of the lettenng is explained in the text. 
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HOW THE WONDERFUL LINOTYPE MACHINE 



TIu tvp< foi ^ luwsp pf ! T (t s<t itp by hind 1 lit by h marvellous machine known as the Linotype because it makes a whole line of type at a 
tinic ind the t ]>uturi how how it wutks Ihe opcrit t sits at a keyboard and taps out the letteis as fist as he can Ihe machine picks out 
the letteii sends them to i ctucible wheie it casts them line by line returns the matrices or metal plates bearing the original letters to their 
plice in the mif irine it the top of the machine ind passes on the cast lines of type and «ets them in their right positions on a metal tray The 
picture bhowr how when the oper itoi touches a key a lever i** moved which leleases the required matrix and drops it on a tiavelling belt which carries 
It to an a scrnbling box As soon is this assembling box is full of matrices that is as soon as a line of type is set up the operator pulls over a lever 
on his rii ht and this by a strie ol connectiiq lesers pushts up the assembling box The line of matrices is caught by two little fingers which driven 
by n sprm push the line to the left ilonj two rails and depo it the niatiices in an elevator This elevator is moved up and down by a lever worked 
by a cunouslv shaped cini m irked A As soon as the mitnces are in the elevator the cam is moved round the operating levers and the elevator 
drops to position No 2 The line of matrices on the c levator is now in direct connection with a mouthpiece on the other side of which is a pot of molten 
metal At this moment anothei irrefulir cam tnatkid C as it revolves forces down a ram in the crucible and drives sufficient molten metal through 
<he mouthpiece sgainst the line of indented letters on the matrices castine a row of letters in one solid piece which is really a complete line of 










SETS UP THE WORDS FOR YOUR NEWSPAPER 



type This metal solidifies almost instantly Dirfctly the hm is cast the elevator uses to the hi.diest position shown in the lelt>hand driwing 
At tlu same time the ram ri<es from the ciucible so that the metdl ceases to flow From the thud position of the elevator shown in the puturc, the 
line of matrice"^ is pushed on to a rail by a claw worked by i sptm^ Ihe inatiiccs aie then suspended from the rail Thi<^ rai* is attached to the 
drtributmg arm worked by cam D At once the arm risi s and rariies the matrices up to a distiibutinp; bat where a claw worked by a spring and 
attached to a distributing arm, pushes the matrues on to a distributing bar The distributing arm is woiked by the small «rugular cam B As 
soon as they reach the distributing bar the matrices engage with the spiral grooves of two revolving screws, one on each side, and these work the 
matrices along the rail The matrix of each letter has a different combination of teeth at the top As the matrices are driven along the tail they 
come to places where the lines on the distributing bar are broken and each matrix is dropped into its piopei place ready for use once more While 
the matrices are being carried back to the magarine, a wheel known as the casting wheel has carried round the line of cast type and dropped it into a 
tray, where line after line is placed in position The iight*hand picture shows in detail the return of the matrix to the magazine and at the bottom 
we eee how only one matrix is released at a lime by means of an escapement When the operator presses one of the keys on the keyboard a lever is 
laised, causing a projection to move and release the matrix At the same time a second protection comes up to prevent the next matrix from falling 





HOW A BIG BELL IS MADE AND TUNED 



The hrst step in making a bell The molten metal is then poured into As soon as the metal is cold the cope is removed 

is to shape a core and a cope to the space between the core and cope and and the bell is then lifted off the core ready to be 

fit over it. The space between is allowed to cool. Holes in the core polished and tuned. In this photograph, a bell is 

forms a mould for the metal allow air to escape as the metal enters seen inside a cope after the core has been removed 



The bell is rough when it is removed from the mould and is smoothed by The bell is tuned by the metal being thinned if the note 

being sand-blasted as shown here. The workman wears a mask to is flat. The bell in the picture is Great Peter of York 

protect his lungs from the sand which, being so fine, fills the air Minster and is in the hands of the tuners 



The bell then receives its head-stock so as to be Here a big bell is being taken into York Minster ready for hanging. These 

ready for hanging. This picture shows Great pictures were taken at the Messrs. John Taylor and Co.’s bell foundry at 

Peter of York, which weighs nearly ii tons Loughborough, where some of the world's finest bells are ^ast 


540 




THE BIGGEST BRITISH WILD ANIMAL 

The red deer which once roamed all over Britain is now found wild only in one or two places, chiefly the 
Highlands of Scotland and the moors of Devon and Somerset It is a fine animal and has many interesting 


habits It is the largest wild 

T housands of yi ars ago the c li jiliant 
and tlu hippopotamus iistd to 
loam over Inglind Ihcir 
remains hd\e been found in many 
])\tts including the \alU\ of the 
lhames and the district m whiili 
1 omlon now stands But th( liig 
iiiim i)s liivc now disapjicarcd and 
tilt largest uild mammd that is to lx 
found in tlu British fsks at the pnstnt 
tiint IS tht red dftr 

It li\cs wild iTi the Thghlands t>f 
Scotlind 111 Devon ind Soinciset ind 
in OTK or two othtr icinoti areas 
Ihtrt art also i niimbti of jiarks and 
othti pliccs whtiL turn htrds art 
I ( pt 1 ht ltd dttr is a tint animal 
iiitl i male dttr known .is a stig oi 
li irt with fmt intiris or horns upon 
iis litad IS 1 majtstic cuatiirt 

In tht young stigs Bust aiitUrs 
hivt blood tilt 111 iting m thtm but 
it a latti St igf then is no btoocl ind 
tlu horns ait not scnsitut to pun 
lilt skin on Hum tvtntually pttls otf 
uidJcavtsBu tionis biie. 


mammal we now have, and here we read 

In its sttontl \taT i malt dttr is 
i died b\ huntsnun nid slilktis ^ 
biotktt 111 tht third vt ir ispu idth in 
tlu ftiuith vt ir \ stiggitd m tlic lifth 
a stag ind in tht sixtli i hut 

In Biitun the rtd dttr nt\t! gious 
to such i tit it si/i a> it dots on tlu 
tontiiunl of f iiropt but t\in in 
Scoll ind a st ig m i\ \\t i^h as imu h a 
4^0 pounds and st md foui ftet hi^h 
it the shoiildti \n i\ct igt Hiitisli 
stig howtMi \vt iL,hs bi twt tn two md 
thrtt hundiid ]v>iintls 

Ihtu is i long limgt of h iir on tlu 
throat (t)titsponding to a lion s m ini 
and in Hit pan mg st ison this dt\tlops 
nul bttomts still nioit impitssi\t 
\s nia^ b( suppostd Hu colour ol tlu 
ltd dttr dunng the suinmt r months is 
a bright tt tit lisii brown though Hit 
hair on Hit ht id Ugs md throi is 
gHMsh But in wintti tht fur bttomts 
loiigti md softtr and Hu coioui t)f Hie 
animal tends to Ik tonic a biownish grey 

It IS onh the malt tbit his antltis 
Ihty rise ftom the fiontd bont nul 


many fascinating facts about it 

then IS 1 round ring it tlu hist llu 
m im sit in is talkd Hu be im anti tlu 
brintlus havt fxunts whuh art Known 
is tints Stags hive bttn found with 
as nnn\ is (>(> points but liMng 
spccnntns in Hu British Isles havt I ir 
Icwti tints than this Inditd Huy 
ran ly t \tt t d a do/t n 

llu intlt IS foim toiniiiixblt wca])ons 
and at tlu pairing season the malts 
m iv often lx sttn hghting whilt the 
hinds oi ft males stand by t k t asion 
illy Hu stigs get thiir nitkis so 
tnlingUd th it th(\ t imiot it It iso 
thtni'-thts md both perish 11k\ no 
sonutinus fountl l\ing chid in this 
tondition 

llu mth rs arc shed ( u h vt ai ibout 
1 1 bni irv oi Mart h ilt< r the bit t ding 
st ison IS tivtr and soinctinus tlu> an 
t ittii bv Hu hinds A mw pur vciy 
s(X)n flows to tike tlu ]>litt ot those 
slu d 

Hurt 1 no doubt tint tht sire of 
the anthn dtjxnds vtrv laigtlv on 
tlu ftxxl tht inniiil ( its aiul is in 







A fine specimen of the British red deer like Iht one shown here stands about four feet high at the shoulder and may weigh nearly four 
hundredweights The antlers are sometimes three feet long On the Continent of Europe, where the red deer grows even larger, the 
antlers have more points than the British specimens Red deer have been known with as many as 66 points on their antlers In summer 
the animal s coat is a bright reddish brown hence its name, but in winter this tends to change to a brownish grey Wild stags have 
occasionally been found quite white The hair on the throat, as can be seen in the picture, forms a long fringe, which adds to the 
grandeur of the ammal It is well named ** The Monarch of the Glen * The antleis are possessed only by the males and are shed yearly 
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WONDERS OF ANIMAL AND PLANT LIFE 


Gieat Britain tho red deer has be*en 
slowly driM*n awdV' fioni IJie best 
pdstuies by advanunt^ civilisation, it 
has degi'iierated J lie antlers ot 
piehistoriL diei, which arc du«: up 
lioin time to time m Lnpland, are far 
hnet than those ptoduted to day At 
Diie time, when the Biitish Islands weie 
(tn(‘icd with almost unintennptf d 
fotesl, the led dcei rammed the whol<* 
country 

A Regular System of Etiquette 

I he p.iinni* season begins towards 
th< end <)l Sejitcmlur oi .it the beuin- 
nin^ ot (htobei and Lists loi about 
thu(* weeks Duiiin* that tiiiu tin* 
-In'S ate vtiy quarrelsome, and it is 
din'^1 rolls to appio.Kli th< in Thit at 
otlKi season- oi the \Lat tin v kei p 
ap.iit troni the liiiids and "(iKiall} 
(< ( d on the higher ^lound while the 
hiiidi and \oun(; hnd tlun lood 
1 m low 

I h( stains lollow a i(f>ular s\slein ot 
I tiqiiette, atiordnif; tt) \li hnd (joss, 
a f.Hat aiithoiilv on tin si animals 
An olil «md c\pei united masUi sta*', 
lu till - us, liads tlu‘ In id in sinj’lt' lili 
and <\eiv 1< w lunuliid \aids oi so 

lops to look loiind and siutl Ihi an 
for anus ol ilanei i I he icsl ot tiu 
lu id .d>o stops and none c \ i i attempts 
to t ni bold ol th< 1( adi i 

I I this stae satisiii s hiiiisidl th it all h 
will, Jit ‘•tail ■> oil .i'»ani IoHowkI bv tlu* 
hiu \t List wlun h(‘ n ulus a 

intaJdi pla< ( loi it diiu lu hilts, 
tin lit loiiiul and 1 i( t his lollow ers iiid 
in dN( s what looks Joi all tIu woild like 
ii bow 


“ This,*' says Mr (ross, “ signifies 
thtir dismissal, and the great person 
agt‘ thereupon pioteeds to Wtilk off 
haiiglitily into tiu fein to hnd hmiselt a 
comtoitiible plate on whiih to lie 
Having fonntl a spot to his liking hi* 
turns loiind a 1 < w times like a dog 
making his bed aiul Itisiiielv settlis 
down On tlun dismissal Ins rctimu 
likewise dispel s(‘ to tiu ii beib In doing 
so the\ must not he ilown neii i luuiirh 
to encioaih on tlun It idi i s pn\a(\ 
Nor on the othei h.ind must the\ go 
too 1.11 awav ftn old da,.'s whetluron 
thi mooi or in the wooils, alw.ivs hki* 
to have ^oungei oius dose at hand lor 
dr.iwing oil hounds oi bi nniL’ the 
bund ol othei tkingtis whuh tlun 
( Id(‘rs htl disindnud lo fan 

It is xiid til it sonut lints stig^ will 
k.ip o\ 1 1 lilt kisl h w V lid - at tiu i nd 
ol .1 join IK \ ,t> as to t>i(ak tin toidin 
uitv t)l s( I nt betwMii tlun ti u ks and 
their laii 

A Foe of the Farmer 

Ked tied «it \ti\ th diiutivi 
irtatnies In .i tiniiip luld tlu\ will 
talvL two Ol tlnebiUs it a tin nip ind 
IS soon as it t» ihaggnl loost bom th ‘ 
giound thc\ will leave d aiul d iit on 
aiuithei Inthiswiv lu ulv a whoU lu Ul 
ol till nips can lu ruinetl in i night 
Iluv ate also vt i\ (l(‘stiui 1 ivt to grow- 
ing torn, iind will not tuih eat oil tiu 
tar but will he down in tiu cot n (lusli 
ing It b idiv 

!>('( t <11 c loud of mountain i hluiiies, 
.ind iMi hitd (los^ t< lls us th it lit has 
s<*en old stags Ntaiul up < i tiu n hind 
kgs and lattle tin tn •» wdh tiu ii 


antleis to bung tiu* bciiu*s down 
1 he\ also raul on h mis and do much 
dainagt to th appk s I lu \ .m* 

paitu 111 II l\ loiul ol sv\c( t vnuti(*s 
riiev sonu tiliu s tat bl.ukbeiru's 
Speaking gent i<ill\, the food oi the red 
deei consists ol gi.iss<*s, luathei, toad 
stools, .icoiiis and such f ne It is 
also \ti> haul of sail, aiul takts a 
lert.im cpi.iidity whtntvd rot k silt i> 
a\ ailabk 

The Deer's Fondness for Bathing 

Ikiriiu gootl swmmu is md likt tiu 
w del \t ttrlain sca-ions the\ choose 
imuldv ponds and mil o\ei and ovei, 
w illowing 111 the ‘•lime until tiu \ an 
almo t lovtnd J lu n tho\ staiul iq 
intl sh ik( llumselvi'- likt* dogs 
Wlun pursued bv hounds lluy will 
olte n go into tiu* w de*r and be down 
so tiiat tlu\ an tight out ol sight, 

( V( t pt lf)i the tipi ol till It nost s, whit h 
m lu ill cdu)V e the siii I u e so that llu y 
can bii dhe 

A lisluiniin wdh i net w i-. once 
astoiiiul d to hnd that In*- lut luid 
Ixtonu enlangk d with .i stag, whuh 
then upon st irted swimming at loss 
tiu* iivti, t iking the tislu iin in willi d 
I hi l<‘male ml tket lias oiu* fawn at 
a tiiiu , anti this i- spotted at Ind, 
but IS d glow - tiu spots disapp(*.ii 
\n ant u nt belie t .itiribidtd le 
rniikiblv long lilt to tlie re<l di(*i 
\i oreling to tiadduin -everal stags in 
"■‘(i)tlaiul Iivtd lor ovt i *i huiulnd 
this, howtvti. Is a myth, te^i 
in [inks deci naUi then luimt* at 
tw(*l\t*, ami seldom hvt lor moie thin 
tweidy ve ii -• 


THE QUEER LITTLE SEA-HORSE AND ITS WAYS 


T ill Ki cite sonu 
stiangt h->h in 
the st 1 , but li IS 
tiouhttul if we tould 
liiul an^\\hln a fish sti 
queei as tiu* httU st a 
hoist W he*ii wt st c 
d we ( an hardl\ be he ve 
(hat d IS a fisli at all. 
ffTi in sha]u it has ver^ 
little nseiiiblaiut to a 
fish and the lu atl is 
ic'inaikablv like that ot 
a st ul])t lilt'd OI lu raldit 
horse 

Iheic .ire many dd 
ieient species ot sea- 
horse, aiul thev range 
tioni the Atlanlu .ind 
lde*rliterran< .in to Aus- 
tralian Wrdeis Otca 
sionally the \ .iie iound 
Tonndtlu Ibitish coasts 
1 hey all have mon* or 
U sb the, s.imt* lorin, 
though some hav o many 
st reamers on then 
bodies, which give them 
the appearance of sea- 
weed 

The sea-horses arc, 
indeed, very well camou- 



The httle sea-horse which is really a hsh. It attaches itself to the seaweed 
and coral by curling its tail round the stems 


liagi d and e lost 1 \ rt 
stmiblt tiu colout ol the 
se aw 1 1 ds to whu h tiu y 
att.u h themsiKos by 
tiu It lunnv Ldtlt t url\ 
l.iils J ht \ .dwajs 

look pt'iky, .ind it is 
wortii while going to 
the \qu.iiiiini .d the 
r,f)ndon /oo simply to 
set tiu* sea hoi se^ 
(jeiu lally Hu v*^ «iie only 
1 it w me lu s long. l)iit 
srmu* spt ( ic 1 .lie at 
k.ist a loot 111 lengih 
lioin iu>i( to tail 

Sonulinus these 
htlk I It, limes hold 
logttlui l)\ linking 
tlieir tails 

1 he m.ilc* se a-liorse 
lias a kill' I of poiK h 
luaeiv ot sotl meinbr.m* 
ous skin which line's a 
gioovt on the imdei 
suilace ot the bmi, anti 
when the female lays 
hei eggs lu i malt* puts 
llu'sc* in his pocket, and 
theie tiu y it mam till 
the yt)ung sea liorses 
hatch out 



HEDGEHOGS OF THE PLANT WORLD 

The name cactus* given to a whole family of strange flowering plants that are quite unlike any other plants* 

IS a Latin form of the Greek name kaktos This name was originally given by the ancient Greeks to a plant 
with spines which grew in their country It is now used for a group of fleshy-stemmed plants, natives of 
America, many of which have developed formidable spines as a protection against animal foes Here we 
read many interesting facts about these queerly shaped members of the Cactus family 


W F an all finnliir with tin 
sliangt forms of fliost qim i 
])1 lilts known !■» < utnscs 
J ht phir il 1 *- s<nn( tinu s , i\ ( n Its J (tin 
form < Kti wc now tin in 

oiirstl\(s in pots m tlu house 

foi in It (<. nt \( ITS thor < ultiv tlion li I 
lx conn I itlura fisbionni I iii^hnd iiid 
oUh 1 (Oiintrus win i< 1h<\ <Jo not 
ndurillv J^row wild \l ,in> riti 
w( liiM (cn th( ni in hot nii< tl 
111(1(11 iTid w( 111 i\ lii\( wond(i(d 
wh\lli(v MC so iinliki otht r p] lilts wli\ 
tln^ i}>p( It to hi\< no U i\is ind 
wli\ th(\ lit so 1)111 kl\ ml so on 
1 ht \ lit It ill j <\(i(dinj^d\ mttr 
)stinj^ pi int md nt i nmiikibU 
illu li itioii of how \ itiir* id ipts 
it ill to iirciinistani ts 1 h< s( pi mts 
th< vanoij** ( u ti known is tin 
torih thistl s Ihi hi di^i hoj’s ]»Ti(.kl\ 
]H«iis 111(1 so on Ilf nitiM of tlu 
diV siiiinv upions of \nuii< i 

The Camel and the Cactus 

IIk\ in not loiiiid in ntuil 
disiits hut in Hid (oiiritu wIkk 
soiiKtinu loi nionlfi it i tinii no 
inn fills li fli(> win hki oidinii'V 
p] mts tlx ( K(i woiil I hi iin ihl( 
to li\( md so tlu \ liiM (hm (d 
tlx If loi in md ( h n i( t< r so thit 
thi V 111 u liM oltffi lof months it i 
tmu wIkiiIIkk is no w it< i ivniihJi 
\V( kn< w how tlx ( mu 1 is idiptid 
to li\( 111 dtv Kt^ioiis \ tr in ol 
(mills cm (.to s i d( s< rt toi di\s 
toitlur vvithoiit diinkmw, siinph 
lu( iiiNt tlu hodu's oi tlu iiiinnls 
h iM in tlu couisi of cl* ( s d(Mloptd 
m ip])ii itiis in wliuh i ^ii it (h il ol 
w it(.r ( m lx si )ud 1 lx ii wlun no 
w iti 1 IS i\ 111 ibli tlx ( mu I cm 

driw on its inUrnil ii t(in 

Adaptation to Circumstances 

Sorix tiling ol tl i '.mu kind his 
hipjKiud in tlx ( isi ol tlu ( iili 
\n oidin ii> plant six h is m dm 
ti(( Ol i j*oost.h(ii\ hush oi i but til 
(Up sinks up v\ itii lhH)ii-,h Its loot 
tioin till oil ind l,i\ s out nioistuii 
tlnoiiuli it Ji i\is m 1 It IS (hli to 
liM lx I msi ni tlu (oimtius wixii it 
1 toiind m oidin (r\ tm oi husii oi 
j)l ml (ind ot w itti md so a 

lonstint sin ini is p issinj^ thioii).h i1 
tioin tlu loots to tlu ki\<s md olf 
intt tlx dinospluit 

Hut if Hu i utus win to do tlu 
mx thinj it would soon imd th it 
alt( I it hid oil moistun to tlu 

111 tluTi w IS no moil w iln to sink 
u]i tiom tlu soil for till soil is pii ft ( tl\ 
di\ toi month » on i nd 

Whit Ins thi t ictus doiu to mill 
this dilluult situation ^ Well in thi 
course of agis it has ^ot nd of its 


1 < IMS that ii it ivis 111 the ordinal y 
jwipiilai stnsi iiid It h is thickiiunl its 
stun till wc see tlu stf mge forms 
wliuh tlu SI jdints now taki 

Soinetiines tin \ ate as loiind as a 
football md in this coiiniition it is 
interi stilly to lemtmbcr tint the\ aie 
ippiouhing to a peifut split n thi 
solid in whiih then is the ‘*mallist 
im )unt of suri ice for the inlie con 
tints I t ill po sibh shqts Sometimes 
tlu m 1111 stem and tlu hi mcius art all 
about tlu smie thukness md ro np 
stilish! Iiki or^m pip<s 1 he cactus 
his doiu ill this lor tlu smii n ison 



* * 


An enormous organ cactus growing m 
the Arizona desert It is over sixty feet 
high* and its great size may be judged by 
comparing it with the horseman on the 
left-hand «ide at the back 


that a in in builds ii cisteni It needed 
a store pl.iii in which to ktip water 
tor the clrv season We often talk of 

laving by lor a rainy day but the 
cactus nvtrsis the piotts-, and lays 
b\ for a dry day and veiy efficiently 
it dot s this 

One distmginshi d botanist h«is yery 
iptly d( scribe I these strangely formed 
pbnts by s iving thit they have 'con 
densed stems 

I hi gnatlv thickened stem enables 
the plant when it sucks up water 
troni tlu soil to stori this in tells 
111 its fltshv intenoi But sonu thing 
more was iitidid than a mere stoic 
jilui \ il lid eovenng ol close 
texture was luiessiiy to jnevent the 
toit thus I ud b\ fioin (va])oratiug 
wlun the hot sun jiouicd down upon 
tlu pi ml 

Resisting the Sun*s Heat 

Till i utus nut this (hitiinltv b\ 
hardming its outer skin or link 
It Ills become as Imd and shin\ aj> 
j.lass iixl no inittii how fieteilv the* 
sun shines oi how i ontimiously llic 
dry hot wind mat blow the eaetiis 
IS .ible to n t iin its ston of waiei, 
so ( uefnllv J iid u]) and hold out for 
months it i time 

When one of tlu Aiiuiu m glint 
laiti w IS diud it did not lose tlu 
whole of its wild foi •> 7 () diNS that 
IS moil than i ye it ind a half Wc 
can SI f thi 11 ton wh\ it is that 
whin other vigitition fills to Mt a 
hold on the uid lands of the Aincruan 
( online nt tlu cacti lliiivc and 
flourish 

Taking Carbon from the Air 

Ihil Hull lie two otlu 1 things that 
tlu ( uti hive done in order to 
ada])t till mst Ives to tlu life tlu y 
hiM to live and thi eireuinst mei s in 
which Iluv hnd tlu msi Ivi s Huy need 
laibon and this thiy cannot tike up 
from the soil they must obtain it 
from the carbon dioxide gas in tlu 
atinos])liei( by means ot a siibstanee 
known as ehloiophyll whu h gives the 
gree n c oloui to j)l mts 

Under tlu action of light the 
c:*irbon dioxide gas is broken up 
its oxygen bung lesloicd to the 
atmosphere whih Ihi eailxm is united 
chemicilly with the water and nimei xl 
substaiues sucked up throiigli the roots 
to form new eombinalicms and build 
iij) the plant enabling it to grow and 
Uronu htiillhy 

Hiese changes so necessary to the 
life of the plfint can only go on in the 
green paits wliere chlorophyll is 
present Now we know that the bark 
of an ordinary tree like the oak or 
ash IS not green, but brown Such a 
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PLANTS THAT STORE UP WATER FOR DRY DAYS 
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On the left we see a man gathering the fruit ot the prickly pear cactus which is good ^or food» although the plant is in many countries 
as in Austialia a great pest because it spreads so rapidly On the right is an inteic ing collection of cacti gtown in pots The 
Uri^e *'piny plant like a vegetable marrow with pins all over it is a hedgehog cactus This kind of cactus sometimes grows seven feet 
high and weighs a ton The foim of a cactus plant enables it to store up large quantities of water for the dry seaso i 


P 


r*j 




'fir 

lf‘M ' 'i 




/r 


h' .: h 


r/fr 


iV 


It 


!W 




/*, 


/?■ 








This photograph, taken m California, gives a very good idea of the strange appearance of the tall pipe or column like cacti Some 
are as umformly straight as pipes, while others are jointed from top to bottom They are all very stout in texture, and in Mexico and 
other countries are often planted in rows to form fences which are practically impassable A thick prickly pear fence with its many 

spines, is an even more formidable barrier against both man and animals 
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WONDERS OF ANIMAL AND PLANT LIFE 


plcint Iwds thrcuigli its v^hti< 

IIk cliloiophvll IS present Hut now 
that tlu c Ktus h.is j>ot i nl oi its U a\ <*s 
how js it to fetd and build up new 
tissue •' 

Well it ha*- j»ot o\ti tie dilli(nlt\ 
h\ sKin*/ till! Its oulsidi th it is its 
btirk sh ill ( ontain ( liioio]>)i\ 11 
and it 1 ^ III f li it it t iKi t lu 
< irbon liniii tin « iibon lio\id( 

ol thi itiiM) phi I ( Hid w itli it 

ioinistlK (oTiipound ihit build 
up tis ui I Inl 1 -. u h\ till 
b II Iv Ol oul-^id< ot tho I ml 
c tU ti N\ lui h tow III tin \iiii n 
( in I) 1(1 1 Old t t li ^ IK 
(ill 1 I ,.1(111 

1 Ik n I >nt i tin i \ i \ ik ( < a 

(] ^ 1 1 I ) t I t 1 I II ( In h 1 Ik 

( i( t li 111 I I 1 t Ml I Iv in ( )i d( I 
to II \ i\ tint iinni i it 
d(M I tl I toil ( I w it 1 It 
v\ onid i \ ( M n ( f 111 in !< ( 1 
to until il 111 d hv( in 11 k 
d( (It \\ Ik II n ( 1 1 lu in oi 
( iiiK tint t \ ill It wonl I h lu 
to d ) wonl I I < 1 ( lip to 1 

( K 1 11 pi lilt in I ( It i t w wild 

t Ik n i ( t not oiiK loo I but 

il ink I well 

11k ( 1 1 11 hi pKw id< d 

inun'^t tin> b\ mnin its< II 
Most ol tiK spiiKshiM b( ( onu 
\(^( t il 1( h( 1 ( Il I OI ]ioii n 

piiK I hi \ h i\ ( (hill ( d the 11 

i< u I > nd h i 1 p [) 1 1 ( Iv J \ 
pint nid till w il oi tlK I 

now I n )l t I St i/( t Ik ii non 

lioin flu in ( 11 1) ill (iio\i(l( 
ind ( onibiiK it will) w i(( i ind 
othi I iiiiiK I ds sn lv( 1 n|i b\ 1 Ik 
loot lot th it w )i I IS W( tl ivt 
( \pl nil d I n )W doiu b> 1 Ik 
st( ins in 1 bi UK Ik < )n tin 
(ont!ii\ till woil )1 tiusi idaptid 
Il i\ ( s I to pioti ( 1 t Ik ])l nit tioiii tlu 
itt II k oi iiinnl ml \(i\ sum i s'v 
tiilb till \ do o 

In I il ^it it ml tl 11 itoi II s ol 
\nuTii 1 luillioii ol ( util plant 
^low hill ol iionii Inn to >d ind 
(Milltnt w iti I i(K i ittl( but tlu 
ittl( ( innoi (t tlnon.,h Hun d( 


tone es If tin v ate the i ac ti the pnokles 
would perforate Ihe'ir insides and they 
would (lu iiui so the eaetus is left 
aloiu to thn\t and doiinsh 

Tt inav sMin a tontiadu lion of tlies< 
stall mints that the wild asses *ind 
horsi ol South \nuriea often loot up 


uul tl inipli on till I ulus with tlu ir 
liools in oid(i to t it Hk |uu\ 
ti*»sut Hut It must l)i II nu mlu K d til it 
lioisis uul is-^es ail not inliM ainmils 
ol \iiutu 1 tlu V will iiitioduiid 
tiftii tlu di-»iovii\ ot VnuTji i 1)\ 

( oliiinluM and tlu luti ikmi juo 
\i(lid loi ditinii cif^iiiist IK h iimisii d 
(II linn ^ N( v( 1 tlu l( S'* tin hoisi 


and the asses often receive very 
dangerous wounds from the tcinble 
spines of some of the cacti like the 
lilt Ion thistles or Turk'a-cap cacti of 
Mexico and Hra/d 

Some forms of t actus, like the hedge- 
hog cutus sometimes have as many 
as 50000 spiius on a single 
plant J he Mexicans gather 
tliesi spuus and use them as 
toothpieks Uu spines ol other 
■»pi i i( s ol ( actus art now 
iolleet(d and ustd ns gianio 
phoiu IK t (Iks 

lo show how i flicu ntl\ tlu 
laitiis lias a(lapt(d it i('ll toi 
thi ‘■teiiaw^c and non tvapoii 
tioii (j1 wall! bv its jueiihar 
sli ip( it lint iu nuntioiud 
th it i hi dgi hog ea(tu^ whuli 
w IS (xaniiiud was found to 
I \]>o e Hum huTulnd tinii s Ji ss 
suit lie tor Hu aiiiount of 
niatti t in it than Hu li li ot 
Hu will known (limbing plant, 
oiti n ( iiltiv itcd in hoHiousc 1 
( i11< d in tolodni 1 lu aTisto 
lixhn ])liTit losts soootiiius is 
niiu h w it( ! pii ([iiau ineh as 
Hu 4 ai tu 

How 1(1 iptabli tlu ta(tnsi 
to dr\ iinny 1 mils is sliown 
b\ Hu stoiv oi Hu opuiitia 01 
pill kl\ pcai in \iistialn It is 
not I n at III a 1 plint of that 
islaiul (Old mint hut w is intio 
(hind Jt loiiTid tlu (onditions 
\ei\ fivouinhk and taking 
iil\ ml igt oJ Hu s( it -.lui id so 
1 ipull\ tint it h IS now l)M oiiK 
oni ol tlu giiati t pi Sts 111 
\u (lah i 1 ai g ( IK IS that 
weie OHM (iilti\ ited liavi bun 
oviinin bv Hu piitkh ptai 
md It ins bMonic nii M>sarv to mtio 
dijM an insict pest whuli pit 5s on tlu 
opuntii Wen id about this in uiothir 
pait (jI this ])ook 

\1 my of till I i( tl pioduM Ixantilul 
tlowiis and lusi ions fruits Olthisi wi 
ilso 11 id in inoHiii part oi tins b(»ok 
It 1 (iilainly an inti listing liol>b> 
lo kdp a nunilxi of cat ti in pots 



THE WONDERFUL MOSAICS MADE BY THE LEAVES 



Without its leaves a plant cannot thrive, and that is why if caterpillars keep eating the leaves of a tree the tree must eventually perish. 
The food materials taken up by the roots are earned to the leaves unchanged, and it is by means of the chlorophyll or green colouring 
matter in these leaves, together with i arbon-dioxide gas absorbed from the air through the stomata or breathing holes of the leaves, 
that the food materials ate changed and made suitable for the building up of the plant. But the changes can only take place in the 
light, and so the leaves must receive plenty of light In order that they may receive all possible light they arrange themselves on a 
plant m wonderful mosaic form, so as to expose every possible part to the light Some specimens of this mosaic work of the plants are 
seen m these pictures The deadly nightshade produces miniature leaves to fill up the spaces between the larger ones 



INSIDE OUR EAR AND INSIDE A TELEPHONE 



Wlien someone sings or speaks, the sounds set up waves m the air These enter our outer ear, pass down a channel or canal, and 
strike upon a memorane called the drum This vibrates and sets moving a chain of three little bones, called from their shape the 
hammer, the anvil and the stirrup The last named vibrates another membrane, which in turn vibrates a fluid, and the motion is passed 
on till It stimulates the nerve of hearing, and a message is sent to the heanng centre of the brain, which distinguishes different kinds 
of sound It IS not really the ear that hears, but the mind of man The telephone is very similar to the human ear Sound waves 
enter the mouthpiece, vibrate a diaphragm, which sets a number of grains of carbon moving, thereby affecting an electrical current passing 
through them, and the vibrations are transmitted by the current through wires to a receiving mstrument at the other end, where 
they are translated back mto sound and we hear them as we hold the receiver to our ear 
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SELF-RECORDING WEATHER INSTRUMENTS 



pi(tnre> show how some self-recoidmij weathex mstiument-* woik In the top leh-hand picture is a baroy;xaph or seJi-recordinp baronietei 
which ifcoids Ihr chatif^iiifr pressure of the air by drawmp a line on a slieH of pap*r It is an aneroid barometei, but instead of having one vacuum 
box like that shown on pape it hss ,tuk of six and the depression or expinsion ol these mjves a pivoted lever which turns a shaft to which 
a lenjr pen i*. attached A chart on a dium is levolved at i slow piie by clockwork and as it moves lound the pen draws a graph or line on the paper, 
it» position ciiuiii^intr with the rhanees in the pressure of the atmosphere Undeine*ith at the left is shown a thermograph or self-recoiding theimo- 
meter Here the saint'' principle i* tamed out except thnt the pen is moved by p spiral spring of metal which changes its length with the changes 
of temperature and coils or uncoils with these chnnpe* The pen has a little reservoir which is filled with ink The other instruments bhown are 
self-recorilinp rnin-eauges The top one has a bucket divided into two equal p^rt» When one i, filled with lain it tips over, moving a senes of 
levers and working <i pen which draws a line on a chait revolved by clockwork The other division of the bucket is then brought into position leady 
to operate when filled In the b it tom rnin gauge the pen is woiked thtough a series of levers by a float which rises as the ram collected fills a reservoir 
to wh'ch it pisses fiom the funnel at the top by a pipe These self*recording instruments give valuable continuous records 
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THE MYSTERY OF THE BURNING GLASS 

Even a small convex lens or magnifying glass will concentrate the Sun’s lays so that they become powerful 
enough in summer time to set light to paper or wood 1 his device, on a laige scale, has even been suggested 
as a weapon of defence, and there are stories that it was so used in ancient times Here we lead about the 
burning glass and the explanation of its strange power 


M ow ol 11^ know tint it liold a 
nu^iiit\ing k ns such is an 
oidiniiv rt ruling ghss so is 
1 > ( ilth th( Sun s 1 i\s i \n> hriglil 
|))int ol light will hf proiittnl or 
till )\Mi ht^()ncl th< gl iss iinl tint this 
will h ivi il ht it iniK h ^i« iP i 

ll 111 lh( I i\ •* ol tin '^iin nil issisti d hy 
tin I i‘‘S W h\ IS thn 

\\j]l tin i< idiiig , I IS IS I doiilih 
I )ii\ \ h n th it IS ll n i 1 « ns in 

\ hi ]i tliiK IS 1 Inline outw 11(1 on both 
ll 11 k i 4 i\s ol tin Sun stiikc one 
1 1 (it tins K ns nid th( n p iss thion^h 
tl ( ll to tlu otlni sidi l)Ul in tin 
I I 1 ( tin 1 i\ IK b( lit it an in^K 

in 1 ) t In ]) II dl( 1 1 i\ w hu Ii 
til till 1 i > it liih K lit 
I 1 1 (lit 111 I i< ( ll ill 

1 i III ht t » I lot ns ol nil < t 
\ jilt it out pond I hi 
III it ( < n 1 1 < II l\ in tin 
I I [) I |)ic tuK on tin p I ( 

\ It in dl\ w lu n ill 1 lit 

htl I id i i\ lit bi 111 hi to 
I ii[ II UK ]>ond tlu K Is 

11 h i( lit I lu d tlu 1 th in 
It iT)\ ] >int wluK onlv ont 
tw >1 i\ tiiKt 1 hi K lilt 

I ll d w lit n lit idin 1 iss 

1 11 ( i in tins v\ IN d be 

t iiK I bill nin ills III 1 

I ij) 1 oi < V ( ll wood c MI in 
t ill ht b\ t lu It tioii ot tlu 
III t idf lit 1 h< it 

Summer Experiments 

In iimnu i tinu lonu in 
t I tin^ c \}n I lint nt t in In 
I 1 loi iiu d with a u 1 liiv 
IS in tins w IS J ht \ h id 
b( tb i bt ( MI ll d ont in the 
jn II MI so th it tlu i( in i\ In 
I ) ’ n (’ ol s( ttiiH light 

I » ins thing ol \ ihu iiuloois 
R >\ stouts Mul t Mn]Krs ont 
Itir I \ inipk ( an light i t iinj^ 
liK in id< iipol slit ks anti drj 
it ist s b\ iiu itlv lot nssing 
upon oiu jjiit t)l it tlu Suns 
T IV litiin I magndsin^ It ns 
It IS imjuntant to re 
nu inbt r the j)ow< r oi tlu Sun s 
1 IS s w lu n t ont t ntiab d m this 
w IS Kotinis hast bttn s< t 
on liK btftut nt)w and iniith 
tl tni igt tlom bj tlu Sun 
Inning through a window and 
In mg lot usst (1 ])y a gl iss bottlt 
Ol jug lull of water upon a 
Innik or tabic cloth llie 
stsscl of water acts as a 
buTuing glass and s<ts fire to 
tlu iiiihimmablo material on 
vduch the rayi> are directed 


I h ll IS w h\ it is dw IS s iinpoi t ml th it 
1 gl iss botlli or ]iu tit Witt I shoul I 
msii 1)1 lilt in m txpostil po dion 
nt u I ssnulow thioush sshith tlu 
Sun IS slnmn * oi is hkt Is to shnu 

lilt mu K lilt t m iu obi lint d l>\ 
using I tout i\i mill >r J lu [»ndl«l 
1 ISS ol till Sun till ( this It ll V Mions 
jioints md m utlitltd it m iiuK 
so thd tilts Ml ill l»iii-.s<d Ol ion 
(tnhdtd upon i m^k pond an I 
^i< d lu d n lilts 

\\( Mt not ttitim sslu) Inst dis 
( os I K 1 th juiwi 1 ol t >nN(\ k ns 
Mul tout i\i innioit \t I >ithn to 

tl iddion it \ I-, lint it it stunti 1 


of uuiiiit tmiis Niclimudts 1 ht 
stois ^^ots til it vs lull tlu Horn ins 
iiruki tlu ( onsiil Mint Mils Ixsit^td 
tlu tils ol S\iuut in Suils m tlu 

\t M -I I U 1 tluil ships Wt K St t lllglll 
bs nu Ml*. t»l biMiinv gl instntt I 

bs \k hinu It who d tlu tinu wi 
7s St M-*. ol I ( 

I Ik liistoiiin 1 d\s 11 1 < iibbon It lU 
11 Miotht I stois ol how l*iothi 111 
phil >s(>]>h 1 (k'.liostd 1hi (lothii 
s t SSI Is III 1 lit h ll bom ol ( oust mt mojilt 
b'' t ht mu nu in \ m u hnu w i 

list 1 on tlu w ills ol tilt ( d\ tu s IS 
toiisistin ol I In \ igon 11111 loi o< 
p )hsh( 1 bi I svilh 111 m\ sm dk r md 
nio ibl j)()ls i on to It t ( IS t 
Ml 1 M Ik ( t tlu i IS ol 1 lu 
mt I idi Ml im md i ( on unim 
tl lint vs I (hit 1 1( d to t Ik dis 
tMUt piihij) ottssolnnuln I 
it 1 1 

Mthongh tlu mo t k 1i il 1 
UK It nt hi toi I ms of I ht i 
pt I lod d() not K it I to tlu 
bill nm^ 1 1 t ol Vit liinu k s 
t)r tin lniining inm us ol 
Plot In ( iibbon think tlu 

slot K IK t)niti hkt Is to bt 
ll lu 11 I nuiK it is in ibk 
Ik 1 hmk tt> k ^ iitl 1 Ik 
tl t 111 ion IS I 111 th m t( I 

ujtjio thd tins sstit nil 

if^nu d b\ monks ot I tit i I i\ s 
A Great Burning Glass 
It t hi s( IIU It nt ( u ntist *. 
K ills tllS( t)\ ( I 1 lh( p JSSt 1 ol 
bill iMii 1 1 IS ( s md iniiTois 
tin n tilt 11 knowkdit vs i > 
dtt 1 ss u 1 lost toi 1 1 nt 111 K 
\\ imti no imilu i k (( k iu t 
t > SIK ll tk \ u ( ■> till tlu sl\ 
tt t lit ll md St s ( nit t nth 1 1 nt 
111 It \s lu n |oljn \ ipu i tin 
ot >m m \\ ho i ii v < n 1 1 I 
io^irdhnis nu id ions tlu m is 
n t till loi tk k nt ( i lu bi > 

^ I si I \ ( 1 ton -.11111 Utl \s IS 
in )(k b\ Ml I n^b hin m 
nmud Piikti ibout iSoo 
It it)sl i ,i )0 mkI ssitli it 
old silsti (ojipii iron 
still lopi/ tiiiiidtl Hint 
t t)tiu b m Mid pmnit ( stout 
wilt liis( d OI iniltctl It w i<. 
dit rw Mils 1 iki n to l*t kin but 
what h if)p( IU tl to it in tlu end 
Is not knoss n 

In Pans tlu it list 1 1 to bt a 
tinii signil \shuh consisted ot 
a gun tlifit was lirecl it noon 
bv tlu Suns iivs liKUSstHi 
through a niagnif\iijg lens 
lixt d in tht necessarv position 



When the Sun s rays which reach the surface of a uiagmty 
mp lens in parallel lines are focussed upon wood, papei, oi 
othei inflammable material they are powerful enough on a 
hot sunimei day, to set the material alight 



Even a glass jug or bottle of water in the direct line of the 
Sun’s rays will act as a burning glass, and fires have been 
caused on many occasions in this way Of course, the Sun is 
so far off that all its rays really reach us in parallel lines 





THE INVISIBLE RAY AS A BURGLAR ALARM 



All soils ol buri'lai dlarnis have been devised but the very latest and most «cjentific is the invisible lay which whm anyone passes 
(hiouf;h it set an dhirm bell t infamy We have alieady seen on pige ^6i how a door can be opened automatically when a person passes 
tliiough a ray of light shining anoss the entrance The newest typ“ of burglar alarm is of the same nature, only instead of a visible 
lay of light th< ray is invisible As can bt seen by the dotted lines in this photograph, invisible lavs arc made to pas> to and fio acro«>& 
the fewcllei s shop oi othei apaitment to he guatded Each invisible lay shines upon a selenium cell, as described on page 267 and 
when the ray r broke n by someone passing through it an electric circuit is completed and a b'^lU^ set ringing The burglar cannot guard 
against woiking the alarm for he is unable to see the rays, and does not know m which direction they are passing 


HOW YOU CAN MAKE THE SUN UNCORK A BOTTLE 


H I KT IS III lull l( st 111 

ixjuiinuiit \\huh 
\\< c 111 e in\ out 
wlicii till Sim IS limiii^ 
\\( know how when tin 
win 111 it la-.li 11s tlu < oiK 
■.n UTc ly III .1 s(k 1 i w it( 1 
bolth is 1 III tin I oik llu s 
out with a pop \\ h\ is 
this ^ \\ 1 11 tlu n ison is 

tliat llu ( ai bon (iioMih 
gas whuh IS uMiid pus 
sun 111 tlu lupiul insule 
IS ( o n s t cl II 1 1 N j^u ssin 
igaiiisttlu eotkbute 1 mot 
iln\( it out so long as tlu 
wilt is I n t 1 1 t \\ In n 
liowtMi tlu Wirt IS cut 
tlu pnssun ot llu gas 
IS sliong tnough to foiee 
the eoik out Jn otlu i 
words tluu IS <1 litth 
explosion wlneh si nils the 
(oik lUiiig 

With this knowledge wc 
can caii\ out 0111 exptii 
merit I akc a IndtU siu li 
as Ihcit in whieh vmegu 
IS sold and wlun it is 
fiiiptv fork tile mouth 
J he bottle has nothing 



On the left we see the carbon-dioxtde blowing the cork out of a soda- 
water or lemonade bottle as soon as the wire is cut On the right 
the sunshine has made the air blow the cork out of an empty bottle 


iiisidi but iir and as it is 
nol uridci jirt ssuu Ihf 
Link uiniins m position 
Plan tlu bottle on a 
labh 01 dull b\ I window 
tliroiiph whuh tlu Sun is 
shining Vftci i time) cm 
will h( II a pop ind you 
will see that the cork has 
bfcn blown out ol the 
bottle It is ejuitc t isy 
to iindwstand how this 
happe ns I he hot sim- 
sliint ]>ouring upon the 
bottle has made the* air 
inside warmer and wanner, 
and is w( know a gas 
txpands when it is heated 
At last it ixpcutds so 
niucli and the pressure 
becomes so great that it 
pu >hc s out t he c 01 k Sue h 

an (xiHnnient is best 
jierfoinu d in summci.when 
the Sun s rays are hot 
tor the same reason, an 
air balloon blown out and 
left in the Sun oitem goes 
oft witli a bang I he air 

expands and buists the 
fabric 
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DRAKE SAILS ROUND THE WORLD 

It was a great day when Sir Francis Drake arrived back at Plymouth in the ColJen Htnd after having sailed 
right round the world, the first English commander to pcrfoim such a feat, and, indeed the first commandei 
of any nation to do it Ferdinand Magellan had set out to circumnavigate the globe neailv sixty years before, 
and his ship came safely back to Spain, but he himself was killed m the Philippine Islands, and so did not 
complete the journey Htrc we read the thiillmg story of Drake's great voyage 


T in TO IS little doubt tint li 'i \ot( 
were tcikcii tis to who wnt the. 
si\ grt it< st I ngli hmr ii ( t tlu 
1 1 t ihoiMuul \t us Sir It UK IS Ih dv( 
tind «i plu( imour^ Iht si\ uul 
It IS (|uit( i)Os ibU tint Ih w )ul<l hi id 
I hi hst ()t i(»mst then ln\i Ik i n 
\ Hi ^nu n ind nu n ol si ii ni i w ho li i \ i 
dim lit inon tot tin uitioii thiii 
Di dvi but hi st md out is i t\]Ui d 
i lull hni in with till ijuilitii ngudid 
in I in I ind as most di su d>li mil his 
pntuusqui inddiKinitu i in 1 1 ipjn d 
t till Mil 1 I. 1 H itioii in 1 w the hh 
t 111 ) Sill lit isl It si ill Slum or 


Two M us 1 iti 1 ui Imd Ih ikt loiii 
in mdin^ i sni dl m s 1 1 ol *^0 tons win li 
lot mid put )1 1 squ idrou iitti d I lit b\ 
Ins nlitim Sii John ITiwkin to 
I qitiui 1 IMS on tlu Vfiii m I > ist ml 
I ut\ tlu 111 hi sdi to till Spinish 
l*oss ssi Ills in Vin rii 1 In 1 fi hi with 
till SjMtii lids ill till MS 1 1 but twi 
win distio\til nu it wliiih w is tlu 
julith (omiumdid b\ Diiki Tins 
md till olhit suniidid 111 u u hm^ 
1 n 1 uid md !>i iki wh > w is suit to 
Sir \\ illi im 1 1 1 il tlu si ill sunn to^ui 
III u n uiit t thi i\]Hduion ihiisi mi 


In h hill md ttiundK Imhui t ikm 
1 )t iki b\ thi hands disiiid to w dk up 
tint .^foilK md it IulIi tm m 
whii h t hi iL wt 11 I nl sti. ps to 1 1 ilit iti 
till isuiit diuost t> tlu t i|) In tlu 
midst >i tlu l>t mi 111 s 1 IittK 11 bout 
h 1 1 bf I n I oust I 111 It d 1 IT i ( 111 11 h lot 
it) >ut twiKi nun I)rik leiiulid 
this 1 im n till indwisth vii\ fust 
1 n lishm ml) it t h it 01 1 ui ol w hu li 
hi hid hr ir 1 L,oldLii iijiints trom 

Sp nush nuns 

lluic in tlu tin wi lu told witli 

^11 It s>limnil\ 111 I) s II ht C* )d to 

^i\ t him I ti ml I i\ t I tu I II) 


I I h iiiui i Ml nmld di 

I >i iki did m ui\ thiiiL^' u^d his 
lit ti III bi >,11111 m^, 1) (tid IS m 

II i / i n I \ ti m mill sti 1 v )l 
I 1 1 11 w liii h s( ( ms dnu st m 
n libli to ns in thi s< pii lu 
1 i\ 1 »ut till I utst uidm^ I M nt 
1 his hit w i his \ \ I I !( uiiil 

till w >ild m L littli hip I 1 100 
n whin III tlu ])u tun ^(|iii 
f 1 I i 1 1 1 )L\ I I till < Id wi iti 1 
ill plou^lud up i billow n mill 
till w rid 

A Lost Lcadei 

Hi w IS Ihi VI i\ hist nm 
I nndi r to jm riortn sui h 1 fi ti 
It IS It 111 Mi^illins ship hid 
niidi tlu |ounii\ hdf a n.iitiu> 
hi loti but \1 iM b to hirnsi If h id 
I )st his lift ITI tlu IMuhppmt 
Isl mils uul so his txpiihtiou n 
liuiud honii imdi 1 aiiithii loiii 

III mill 1 Drikt how t. Mr lom 

111 mill d his M ss( 1 throughout tlu 
wlioli jonriu \ ind iltei ni irh 
thin yiats of almost mciidibh 
idventuns sailed triumph mlh 
mto Plymouth ITail>our ittnbiit 
ing his siuciss to PiovidiiKc n 
ilisitibed by the histoinn m a 
I itm veise whith may bt trails 
lattd thus 

1c Him soli Author of ill works niuiiiisi 
Jt Ihm sole Riili I ol firth an ami •^i i 
i< Him ol ill His own the f,it it cli fi nn 
Id Ciod alom li*t all tin fsl >rv be 

Prakt was a T)i von ina i but wi do 
not know a grt«it deal ibout bis family 
His father who sc cnis te) lia\ c suffe re d 
religious persfceulion, had no less than 
twelve sons, most of whom we art 
told beiame sailors the greatei put 
dying at sea Francis Drakt as a vc ry 
young boy, was appremticed to the 
master of a little vessel who when he 
died left the. ship to the youth 



Fiancis Drake the first Englishman to sail round 
the world From the painting by F Pourbus 


undi I tlu notiu ol Outtu riizaluth s 
gii It minisln 

Diciki Tit\l m Ilk two < xptditions to 
\mtru i on his own cuiount eliirmg 
whiili ht raiilnl Spmish settlements 
I iptimd a good dt il of tti isun md 
w IS bully wonndnl 111 one skninisli 
It was during I hi latter of Ihtst two 
(spiditions that Diakt Iitaid of «i 
terlam titt bom whose lop might be 
discerned both the North StT and the 
South Sea that is the Atlantu and the 
Pitific Oceans 

J Ik tree was on the summit of a ve^ry 


nl m I 11 lish ship m thi si i is 
md (ht histoii ui idds Ih \v is 
lit ltd m w I il hi i ke d is will 
hill iltii qipi u Mi vowidtiiil 
ht would null the itli inpl ti 
111 till Hu ill m 1 til m th it tmu 
ioiw ltd hts mind w 1 ]>iu ki d on 
< oniinti ilK im ht ind d \\ t pi 1 
toim Ins \ w 

Chivalrous Behavioui 

lb iillm S])un h shqis iiid 
towns J)rd( < bt uni el tiu ugh 
tu isiiti to m iki Inmsi 11 i 111 h 
m m lor llu 11 t ol In lilt It n 
pli 1 iiIk to ri id Hut i n tin i \ 
pidiliin lu still 11 V I h irt,i d dl 
ill*- loiupuu uul till liundl\ 
Indi m-^ w hi) hi Iju d bun th it t hi \ 
*'hi iilfl in no Kioiint hurt m\ 
U m lie 01 nnirnudmm moidn 
whiili wi III told lhi\ ill! nth 
lulh obiMil 1 In be h IV lour 
chiiitteiiid 1)1 iki 111 ail his 
idvintiiiMis hli III w IS never 
tiutl lu uevti killifl e ithti 
mtiMs fit S] minds if lu e onld 
ivoid it ml i^iin and igain hi 
])( hive d wit II tlu utmost ihivali\ 
to his ( tie mies 

Whin his little ‘-hip*- returned 
to Plymouth 111 August 1571 the 
people weu «Lt tliiireh and Iht 
ptiuhii m the midst of his 
scimon but nt ws ol Di ike s re turn was 
e lined into ihureh .ml wt att told 
that in 1 few minutes there iciuamed 
few or no peopk with tlu pii ilIki ab 
running out to witness th ble .iing of 
(»od up m the d mge roiis adventures 
md eniirpnsts of tht e iptun who had 
spent one year tw > months anel some 
odd diys on this voyige 

The news of Drake, s d inn.? and 
sueetss inadi him miny bunds «it 
Court and he hid an interview with 
the Qu(*cn telling her s imt of his 
i xp 'ricm ts Sn .ippcars to h ivt been 
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fji KKMis to him .iiul il IS \iry IiUlIv 
tfiit she nKouii^td ]nm to fiiitlur 
(lioits ilthouf^h o! < omsi issht vv is it 
]K i( ( \MlhS|>iiii slu loiihlnot insliiKt 
l>i lUt (>)>( niv to ni ik< ilt i ks ii]) )ii ttnl 
t oiinLr\ s tn i-^uk ships 

Kithii inoie ttnii tour vi irs 1 il« r 
1 )| ikt litlirl out inotlui t \j) (lition 
\^hl hi uisi ti lot fi\ M SI Is hi o\Mi 
ship till P It ftn of 1 >o t )Ms 11 k / // a 
M ol So tons minni I l)\ ( ipt iiii folin 
WmiIii ind thi(( tinll i ship-> lh( 
;o t m IIk S /;/ >1 , » ton 
lud till ( hnst f lit ^ oi i 1 n-» 

1 hi I < \\ IS ( V 1(1 lit l\ ri t w int 

oi hind 111 fil t Ml (111 t hi si 

\ f 1 1 loi wi tin 1 1 Ik hip 
VM It njipht d IK t nl\ v\ it li ill 
in iniK I ol n ( < ->1111 loi 1 1 n 
ind h 1 / ltd ui \ \ I hut u It h 

in in\ 11 1 1< Il ol lu\ n \ \I 1 

t h \ St I t I t h t dill in till 

f* If ni mkI s nil ( \ ( n 1 u I ht 
) k 1 in Ml lid 1 1 h i\ I 

Im I n ( 1 il\( I \ 1 nht I Ik \ 

\\ i f M I ol t hi 1 1 isin ( t Ik 

I niin ind i h 1 1 i iptni I in his 

I 11 ll I V \ 1 I 

Music on Boaid 

I )i il 1)1 with Inin il o 
nuisi I in w h I i uild { 1 i\ in 
di ll< 1 nt in 1 1 iiiiii n 1 \ Ik w i 

I in in >1 M n pi iin in i sunt 

h il it it !'« (put liki l\ t h it till 

II ti ] '• )i liiMit \ \M II t iki 11 

not 4 niiK h lot lii*> ou n i nit u t 

I t di pi i\ till \M dtli ind 

till ol 111 ( >iintt \ in t h )s( 

p 11 ts ol 1 Ik w )i Id 111 v\ ill h hi. 
v\ IS d> nil to 1 1 IM I 

Of out ( till II VM II do t >1 

on ho u I ind 1 pu ii hi 1 loi 

i M n ])ii itc s VM II pi )ii*» in tho ( 
d IN 

\ ri it di il >1 sl it i \ vv IS 
oh IV 1 Is to tin oh)i it in I 

di sl ti ition ot th V ON 1 4 ind 

J )i iki I 0111 ( ill d till I thin 
c\ ( Il lioin III 111 11 nil i in 1 Ins 
pi Ison d ti it ml 111 II I 1 II >v\ 

( v ( 1 dll nil I to o I I OSS to 
\nu 1 K i ])i( N on till Sp ini h 
ships mil tri isuri iitus md tollovvini* 
in till vv iki ot Ml (Hill ^ m1 on tin 
iMiiiii whin liithiitoii) 1 iw(hsh ship 
il id hi 1 11 Sl 1 11 

11 k httli \iniidi >1 fiM tin\ vissils 
iniunidhN lo^siiimn lilt )*l\nionth 
on \o\imhii jsth 15-'^ hut no 

soiiiii Will Ihi \ ontsidi thi liirhoiii 
III in i Moknl toirnoMil lol Hum ind 
coni) Hid thim to t d i shi Iti 1 in 
I dnionth ml then dtiiwirds to 

Tctuiii to iM\inoiith to ni iki ^.ood 
lilt iin d im i^i th it h id lx i n done 
Winn thi \i sils Wilt 11 htted 
I>i ik( Sl 1 til fioin IM\ mouth i second 
linu 01 l> 4 (imh(r 1 »nd wi nt 

south c dhn^ it Mo^ idoi on tin C4>ist 
ot Hirhii> Witii iiid piovisions 

wen tikin on ho nil and Ihiii the 

sipKidton procccdid to the ( ipi 

\tid( IsUnds when thi ^ oht Lined a 
ijuintitv ol flint 

Sum' two Portnjintsi vcssiU thc^y 
(hiscd them mil i ijitini 1 oiu vvhii h 
w IS lade n with wine ind other v ihi iblc 


article's Drake put twenty fMht ol 
Ins own men int*> this ship tnd took 
1k r m istiM ihiird his own vessel in 
ord( 1 tint he might act as a pilot ejn 
the f o ist of Hi i/il for w hie h it w is now 
dll 1 IK d till sipi idion w is houn 1 

\riiong Diaki s p irt\ w is i person il 
timid ol his Mr John D )ii^ht\ in 
edneitul mm who w is i volimteei m 
till c \]»edilion ind I>rike jnit him in 
eommmd ol the Port 11 g tie e* pii/( 

S ) Ml dtiiwnds howivir he leuivi 1 
eompl lints Ir mi other se imi n tint 
D ) i^»ht\ had pmiomed u rt iin ann It 



command by reason whereof such as 
hid him in dislike' toeik advantige 
igainst him to t omplain a second tinu^ ' 
Drake we'nt on board tlie Ptlican 
agim lernoveel DougliD fiom hi > 
eoiiimind ind making him fi pnsonei 
sent him loi conlinonunt to the Aruiw 
\Vf shill he Ji more of Doughty 
I iti t but me inwhile tho (expedition 
eiMitiniu I its way crossed the I ejuatoi 
whin for 1 time it was bee ilmi d md 
t xjx ricn i d a good de il ol Ihundet md 
lightnin 

Diakc IS ilw i)s was veiy i iieliil 
ol his mins Jit ilth md uirrv 
m ' out the jm utm of the day 
hied them or is the* historian 
i]u imtiv puts it letevirvnne 
ol the m hlood on his own h in 1 
\t list till Xniiiiiin ( o 1st 
hove 111 sight md Driki coming 
to the I i I I it i Kiv e I «- iw 
multilueles of se ils \s tin si 
wen ioiind to ]Mov uli go()d me Jt 
imn\ ol till ni win killed md 1 
sn])]>lN e)f piovi lori'. stolid u]) 
in i 11 h vissil 1 he (\puIition 
dso iw whit thi \ ImIuviiI t > 
lie osti le Ik s hut win 11 dlv 
i issowiriis who ( thigh vvi 
tri told were ujiiil in si/i t> 
le ison ihli II of mutton * 


Diake climbs up a goodly and great high tree 
catches a glimpse of the Pacific Ocean 


of V lint which shoiil I liivi hu n |>irt 
e^t tlie eommoii pio))itt\ ol tin e \)k 
diti Ml md Drike th le up mi went on 
hiiiil to in(]iiiii into thi m itlc i an I 
liMind i It vv tiiflin » irtieJi iiii D Mi^htv s 
]i(>sse ssioii 

A Change of Command 

So I i! lioin putlomm^ tin m Ihiii 
aims no diiiiht tint tlu\ h i<’ h i ii 
giviii to him !>> Portu tie si (mi h md 
md till 111 tuH view ot tin 1 n lishmi n 
will) lud eheiv.,! id th visstl How 
evil Di dvt di posed Doughty md sc'iit 
him ih)ird his own ship tin Pthttu 
is eoininmdei ol tint vessil ] Ik n 
he pliud his brother ihimii-) Di ikc 
111 chirge oi the pii/e and n in line 1 
iiimsclf cMi liJiTil foi a tune 

J^ut soon thoic vv is tiuiihle with 
OeMighty on board the Pi hi an We 
aie teild by conteiuporir\ aceounts 
th it he w Is * thouglit to be too 
piumptor\ and exeteded in iu 
til Mity, taking upon him too great a 


and 


A Meeting with Giants 

On til jouiiKN SMith till 
S tn Mid till I ’ortii IK ->4 ]M i/i 
wIikIi ii i i bit n u 11 imi I tin 
1/e/; V NNeii lost si hi of ioi \ 
turn 

i he I li if (III w is s( nt to lo j 
iiM till mi sin du|>s mil tin 
Si. ui w IS soon i o 11 n d in d 
brought in \ 1 mdiiig wi 

111 id( Ml 1 soiiK ti idin doni 

with the Ini ikHn n i t 1 v i s 
I hi Sl will scantily i lot In 1 
blit well i^imts in si/t ml 
well till pfopli whom till 
Sp minds Ind i die d I' it igoiies 
wlnili iiK ms p Lw footi d nun 
i he \ had sun thi 11 l(i)i foot 
}ii lilts in till now X\c h ivi 
dtiiedthi woidslighlh but still 
cilltlie peo]»li PllTgoiiJins 11k S/ //; 
wis iKHv disin irillcei aiul broken up tor 
hie wood 

I Ik ixpuhtiun tlien pised fiithii 
on ml ])iusing to disminlli the 
Lhnst f)hu wliiih wns abandiMu d 
pitKu le I soiithw nd md im hoii d m 
Poll St ]ulim Ihcre unfortnii ite 1 > 
one ol flu men Kobiit \V\ntir ))irtly 
m spent and paitlv to show 1 iiglish 
(levtcritN iMillid the string of his bow 
with iindiH force 111 order to show how 
lai he eould shoot J he stung bioke 
md wink hi was hxing it again sonu 
natives ajipircntly hiving misiindci- 
‘•tood Ins action slmt then arrows at 
him iiid wounele'd him m the shouUli'i 
I hi n another anow piened Ins 
lung-) A gunner thi 1 ('upon took aim 
at the native's with his musket but it 
nnshied and before he could aim again 
ht was slain by an arrow Diake then 
look «i fowliiig-piect and shot at the 
native' who first bc'gan the trouble 
1 lie man was struck and wc are told 
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his cry "was so hnUoiis and tciiihle 
a roir as if ten hulls had ]oinod to 

tht,r in loann^ J ht l*ita 4 >oniins 
thefdipon dispersed I<oh(‘rt Wvnter 
died and he and the Knnrurveii hmied 
in one gri\e >Mlh niiitnl honours and 

i s< iniem w is pie ie lu d 

One of iJic hist ohjeets th it e ui^ht 
the ittenfion of tin \e)ViKeis at thiN 
pliee was the re ni mis ol i ^ihhe t 
SOUK seecnt) \e its Intore wlien 
M«ip;ellm e ilkd tlien on his )ouriK> 
loiinel the world httxeenltd i ninnhe i 
ol tniitineeis ind tin ihlw t w is siij) 
pose I te) he the euit on w lin h tlu nun 
h lel Intn hinged No uiu elre mud 
when the\ iw th olijeet th it then 
we>iild he an exeeuliai m conneetiHi 
willitlu piesentexjK lilion 
it the mu J)1 le ( 

N jw we Te Inni tei Mi 
1 » )U ht\ Ihe wlioU hn i 
ne s in e e niu e tion with him 
I i in\ sti T'l \])]> ire ntl\ 
he W 1^ e h llu,e el with tl\ IIV 
1 > T MSI I mntm\ in the 
lit \t m\ r lie he w I ^ 

1 m ht to tn d 1 )» till 

I mil 1 Midt \ 1 \ 1 w 1\ ( nu n 

n I nine 1 to 1 ith m I 

hi h leli i 

An Unsolved Mvsteiy 

Wild the e M 1 n w I 
w I ) ru t I ne w m I 1 it i 

II in 1 n 1 111 1 the ii well 
( n ( m 1 e (I 1 >T d e w ho 
sn e te I th it he w is jmt 
to I it h out ol 1 1\ lit V eii 
it ill le ((III si I till I II I ol 
J 1 stii whom l>)ii^hl\ 
w I s M 1 to h I V e oil II le d 
I h 1 t h iwe \ < r le in iins 
tint 1 >1 d\e e I m dw i v s 
to h i\ ( le te 1 w it h the m »st 

riijuiliius 1 Lime 'i t » his 
111 n \o nu mhe I ol the 
e \])( lit ion e \ e I ii^^i ste el 
th It lu I ti d iinjusth in 
this m a 1 1 e 1 Ol th it 
l>)U^ht^ hil iieit eh SI r\ e el 
his 1 iti 

S line i\ he h id ill 
te luLe d to I ill t >i il e hilt 
will the t th it he scj oi luit 
he w IS lee one lie el to his old 

ii end islvi el th it he iiii;.h1 
le 1 1 \ t the llol\ ( om 
muinon in lompiiu with 
hh ike it tlu h mils ol Mr 
I l< te lu 1 the pie lelui aiiel he toie he in^ 
be lu lele d e luhi le e el the e omm mele i iiul 
took his le ive ol ill the ee>ml>lll^ with 
]>r IV 1 1 s ioi the ( )iu'( n s in ije si v 1 lu n 
lu i|uietl\ Inil Ins lu id on the hloe k 
\nd Ins lite was tiuleel 

Mr Iktehtr the e Inpl mi sp ik ol 
ninthly in the hi^'lu st teims i-> i 
mill of ciulowmeiits aiul ihilitv fl 
w is nut 1 seaman and wliat possible 
oh|ict he eoLild have had in wintnii? to 
destroy Drake oi stir up a mutiiiv it is 
dilheult to sec Ho had no fiuiids or 
confedei«itcs in the se|iuidroii and 
Dr ike was so btdo\ee 1 h\ his whole 
crew that hid he been killed Douj^ht\ 
would piobahly hue been torn to 
pieecb by the crew 


One Ihiiiir IS eertani I hit Drake is 
llwavs spoke II of h\ tliost wlui knew 
him nid ti u tiled with him is i mild 
indulgent iiid hum nu inni imixeis 
Ulv hilewed h\ se mien Denil^htv w is 
lull i( el iiid L In^i t>iiniliii). stone 
wine h w is lounel broken m two pirts 
wi se t n]i te) ni irl tin i\e one h ilf 
it tlu lu id niel tlu other it the loot 
Some ot the wood lioin M i;^e 11 in s old 
17ihh(t w IS t lUe II h\ till ships eoopi i 
ind m ule into t mk iids I u onu ol the 
comp inv to dunk liom 

i lu Poitn III e pii/ tlu 17/; 
wine h h ul II |i>iii d the si|nulioii pi »\ 
III \ii\ kil\ w IS now mil > I k d ind 
bloke II ii]> III I the Ik e t w u le dm i d t > 
tln<e\ts(l the /* / /// tlk / /e ddh 


ind the M )li I lie jonrnev wi 
eontmiieel mel e>on Di iki e im to the 
111 uitli ol the Stints ol M 1 ^ II in 
I> foie elite Tin^ the t he e h m u el the 
n ini ot hi ship th lit lu 1 ^ th 
(tdd It Ihtui in huiun eit e Itienel ot 
hu Sii C hi 1 t »ph I llitton \ ili 
C li iinhe il iin it J h/ ibi th st oin t wh)-> 
e le t W is 1 1 olel n hind 

Iluic v\tre privtis ot th inks^u in£» 
Ml lleUlui piiieh d a seimiii ind 
then the e \p elition i nti led the n mow 
stints Vtte r si\te e.11 d U s the V passe el 
out into the IMeihi but tound it am 
Ihmp but a p i( ihc sl i for it was vc rv 
rou^li anel tuibulent anil i te rnbk 
temp ^t se. itteieel th tie it It w is the 
see-ond time that ship'. had cvi'r pissed 


thiout^di the struts inel entcied the 
P 11 ihi C) e in 

Ne n tlu we stein outkt inislindwa'^ 
seen mil some of the nun linekd ind 
i die el till pi i( e 1 li/ibetha alte i tlu 
(tiieen I lieu weie in inv penL,iniH 
mel the enw i muse el themselves b\ 
killin ^ DO > in one dav ]>re sum ibly 
toi looel We m iv niir\elthit Di ikt 
took onl\ sixii e n el i\ s to p iss tinouph 
till sti iits with Ins littk \ esse Is foi 
even lip to the mulelle of the nine tee nth 
cent in \ when siiliiif^ ships Ind been 
brought te) [nileetion the leiinnev il 
([mud 1 loitm^ht 

Vnolhei leinjieit now nose vnd 

Drill s vessel w is diivcn sonib iiid 

II bii mu till Inst m in to •>! e tlu 

nnioii ol tlu Ml intie tnd 
1* 11 itie t )e I ms I lie Mat \ 

K / / ells ip[»e U e d ind w i 
ne V e I i, mi lu nd ol iiid 
ill III 1)0 ltd must hive 

])eii lu d I lu (t Hi >t Utn i 

ind the 1 It th th how 

evil e on 1 1 n 11 ( d tlu n 
) )iii n V liid e nte uel i b iv 
ne IT tlu vse te i n e nil iiu e 
ol tlu ti Ills v\lu le the v 
me hole d bill i tew houi 
liter till ( ibk of tin (, li it 
lilt ( J) n te el ind lu diov i 
)Ul t se I be in^., thus s p it 
lie d II )iii the / h th th 

Alone on a New Sea 

lint V ( se I 111 idi no 
It le nipt to follow I >i ike 
iiul till next d i\ t ikniv^ 
idv lilt i^e ol Ins ( om 
in mn t s ibsi n e ( ipt mi 
V\ \ M I e 1 le e nte u d the 
sti Ills iiid de pile tlu ]>lo 
te I ol In nnrmn d nted 
b II k loi 1 1)^,1 ind 111 w IS 
live Inst V I ssi 1 to m iki the 
we sl to e l I [J iss i^i oi the 
sti Ills 

Dr ik \N IS now le It w ith 
oiilv his own sill]) e xe ( ])t 
1)1 I little ])mn lee whuli 
could be tiken to ])u e 
iiid ]) le ke el iw i\ on bo nd 
Soon itli I w lids 1 1n > bo it 
w itli e i^hl men in lu i w is 
lost 1 ht of iiid not lon^ 
llti IW lids W is el I heel to 
pie e ( s imoiiw’ the loe ks the 
nun be nu; ittiLked ind 
Li])tnied bv Iiidi ins 
With 1 ^11 itlv le bleed eicw Di ike 

I Mitinii d Ills ] imni } north an I we 

III |ii iinllv told tint it the sin]) hid 

II timid lu I old nime ol rdtittn she 
mir'lit n )W in le e d h ivl bi en s nd to 1 >l 

I p lie in done in the vvikleiness 
t umn^ to in isl uid Dr ike ind some 
ol 1 men 1 md 1 but Iluv weie 
ittukedbv indi ins ind Di iki himself 
w IS shot III th flee, b^ an mow ind 
nine otlici ill n wlk b idly wounded 
J lu i 111 t sui|»eon Ind prcviouslv dud 
ind til othu one w is in the / If^ah ih 
wliK h unknown to D;<die had put back 
tiLii^liiul iliL wounded there foic 
Ind to b ])lLC(d in the e irc of a 
bov will) we an tjlel hid little exp 
iicncc and no skill No woiidwr whiui 



The local chief placed a feathered cap on Drake s head and the En^libh 
Admit al assumed that this was a token that thf chief was handing 
over his country to the visitors 
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all the* wounded recovered it was felt 
that Providence had miraculously 
eftccted a cure. Apparently the natives 
mistook the English for the Spaniards 
who invariably treated them cruelly, 
and it is pleasant to know that l>rake, 
realising this, would allow no reprisals 

The journey was continued, and at 
the next place where Drake lan.led the 
natives were courteous and brought 
supplies of food, but as they could not 
give all that was neeiled they offered to 
pilot the Golden Hind to a j)ort a little 
to the southward where larger supplies 
could be obtained Drake acc eptetl the 
offer, and Vicing guided to Valjiaraiso, 
obtained all he wanted He re warded 
the, Indian pilot for the trouble he liad 
taken and all the kindness he had 
shown 

Alter further adventures tlit? voyiige 
was continued Some of the crew landed 
at Tarapata to st^arch for W'at(*r. 
(airiously enough they found a Spaniard 
asle<‘p with a bundle bv his side con- 
taining thirteen bars 
of silver, 1) r a k e 
would not alUiw t hem 
to do any harm to 
the slei'jjer, but told 
them to carry away 
the treasure cjuitilh*, 
s o ra c of the men 
jokingly remarking 
that the m a n n 
waking would he 
t h a 11 k 1 u 1 to have 
Vieen thus eased of 
so heavy a buiden 

More Treasure 

At anollier phue 
when Drake’s men 
landed fhey found a 
Spaniard driving 
eight llamas, each 
laden w ith a hundred 
pounds’ weight ol 
silver. This treasure 
*i.lso w'as sei/sed and 
the llamas driven 
down to the shore 
We are aniusinglv 
told that 1h(;y obeyed 
their English drivers asw’cll as they did 
the Spaniards. 

Soon after Drake arrived at Callao, 
the port of Lima, and having (Mitered 
the harbour without resistance, found 
thirty sliips lying there, seventeen ol 
th^Mn already prepared for their voyage 
It IS amazing that the fear due to sur- 
prise caused by Drake’s sudden arrival 
in a sea where no English sliips were 
supposed to be, so paralysed the Span- 
iards that ilKjy allowed the little crew’ 
of Englishmen to plunder the seventeen 
laden ships and carry off all they 
wanted 

On one vessel wctc found 1.500 bars 
of silver and in another a large chest of 
coined money. Drake then ordered the 
cables of the ships to be cut, allowing 
them to float about the harlxmr so that 
there might be no immediate pursuit. 
He had heard news of a rich ship laden 
witVi gold and silver that had sailed 
from Callao shortly belore he arrived. 


and was bound for Panama, She was 
described as ** the great glory of the 
South Sea.” 

Drake gave chase, caught her, ?ind 
caj)tured a large quantity of pearls and 
precious stones, eighty |X)unds’ weight 
of gold, thirteen chests of silver and 
coinc^d and rough silver enough to 
ballast a ship. All this was transferred 
to the Golden Hind. The Spanish ship’s 
name was Cacafuego, which means 
Spitfire. It is .said that a Spanisli boy 
on the rifled ship said jokingly : ” You 
may let your ship for the future he 
called Cacafuego and ours Cacapluta." 
'I'his last word means Spit-silver. 

Seeking a Northern Passage 

Otlu^r shi])s w't're caught and rifled, 
and Drake now’ decided to travel north 
and sec if he could regain the Atlantic 
by a northern passage similar to that 
of the Straits of Magellan in the south. 
It soetued to him likely that the Pacific 
and the Atlantic would be united in the 


north as well as in the south. The 
farther he went north, however, the 
colder the weather became, 

” 'riie very ropes of our ship,” says 
Hie account of the voyage, ” W’cre stiff 
and the ram which fell was an unnatural 
and frozen substance, so that we seemed 
ratlier to be in the frozen zone than 
anywhere so near unto the sun or these 
hotter climates . . . Our meat as soon 
as it W’as removed from the fire would 
presently in a manner be frozen up ; 
and our rofies and tackling in a few 
days w’ere grown to that .stiffness that 
what three men before wrere able with 
them to jierform, now six men with 
their best strength and utmost en- 
deavours were hardly able to accomp- 
lish.” 

It is amusing to read how easily these 
sixteenth century seamen were able to 
.salve their consciences and convince 
themselves on very slight evidence that 
tliey were doing what was right. At 


one place where Drake landed he was 
received with great respect by the local 
chief who placed a feathers cap on 
Drake's head, a chain round his neck, 
and saluted him by the name of Hioh, 
which was supposed to be his own name 
or to signify the chief. Drake there-, 
upon supposed that the courteous 
action of the chief was meant to convey 
the whole country and its inhabitants 
to the newcomers. He gave the chief 
to understand in the best way he was 
able that he accepted the gift in the 
name and for the use of the Queen of 
England. How surprised the friendly 
chief w'oiild have been hiid he iinder- 
stocxl what the English captain said. 

Finding there was no strait between 
the two oceans in the north, Drake now 
struck off across the Pacific. We must 
admire the Ixfldness of these brave 
seamen who w’ithout atiy charts sailed 
unknowMi seas by day and night and 
succeeded in their quest. 

Drake called at the Philippine Iskinds, 
at the JVIohicc'as. at 
the Celebes, and at 
Java, and seems to 
have obtained 
golden opinions from 
all with whom he 
dealt. At th(>* Celebes 
it was noted t h .m t 
swarms of fire-flies 
w(iie seen among the 
lives at night ” as if 
every tw’ig had been 
a burning candle.” 

A Crab Dinner 

The .seamen found 
land crabs which 
they called crayfish, 
and they described 
them as ” ol exceed- 
ing bigness, one 
whereof was suffi- 
cient for four hungry 
stomachs at a dinner, 
being also \'ery good 
and restoring meat 
w’hereof we had ex- 
}ierience, and they 
dig themselves holes 
in the earth like conies.” 

On the night of January gth, 1580, 
while threading her way among the 
dangerous i.slands and shoals of the 
Celebes, the Golden -Hind suddenly 
struck on a rock and stuck fast. At 
daylight eveiy attempt was made to 
get her off and three ions of cloves, 
eight guns, and a quantity of meal and 
beans were thrown overboard to lighten 
the ship, without producing any visible 
effect. 

In this state of distress the whole 
ship's company was summoned to 
prayers. ” Commending ourselves unto 
the merciful hands of our most gracious 
God, for this purpose we presently fell 
prostrate and with joined prayers sent 
up to the throne of grace, humbly 
besought Almighty God to extend his 
mercy unto us in his son Christ Jesus ; 
and so preparing as it were our necks 
unto the block, we every moment 
expected the final stroke to be given 



Queen Elizabeth knighting Francis Drake on board his ship at Deptford. From 
a drawing by John Gilbert, R.A. 
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untb us.** It will be noted that despite 
their distress and their prayers, no 
attempt was made to throw any gold or 
silver overboard to lighten the ship. 

However, at low water the ship gave 
a lurch and slipped off the ledge of rock, 
floating at once into deep water. 
Fortunately she suffered no damage, 
and the voyage was continued. A call 
was made at Java, and then the Cape 
of Good Hope was doubled without 
calling, the next place at which a 
landing wa.s made being Sierra Leone. 
There a stop was made of two day.s to 
take in water, and oysters and fruit were 
iiso obtained. 

On September 26th. 1580, the Golden 
Hind arrived at Plymouth. It wsm 
Monday, but in passing round the 
world the mariners had lost a day and 
supjxised that it was Sunday. All 
Plymouth turned out to welcome Drake, 
iintl his men. The bells of the church 
rang from morning till night, and the 
whole day wfis spent in feasting and 
rejoicing. Drake made a hurried visit 
to his old honu! near 'I'avistock, and 
then went to London. 

For a mt)nth or two he lieard nothing 
from the Queen. Appa,icntly she 
\\'anled to sec if there would be any 
trouble* with the Spanish sovenngn 


over Drake's escapades and rifling of 
treasure ships. 

At last on April 4th, 1581, Elizabeth 
went to dine at Deptford where the 
Golden Hind lay, and on its deck 
knighted Drake as a reward for his 
services. She also granted him as arms 
a ship on the world. 

It was a great honour, for in those 
days knighthoods were given only for 
real merit. 

A Monument of England's Glory 

The Queen exfu-essed herself strongly 
that the Golden Hind should he 
preserved as a monument of Drake's 
and England’s glory, and for many 
years it remained in Depitford Dock- 
yard. an object of curiosity and 
admiration. 

Ilolinshed, the ol<l chronicler, tells us 
that “It were to be wished that in 
memory of this gentleman’s incompar- 
able achievement some monument 
might remain to .succeeding ages and 
none more fitted than the brittle barque 
wherein he arrixed safe and sound, 
which as a knight of good account and 
rarely (jnoHfied, thought meet to be 
fixed upon the stump of St. PciuTs 
steeple in lieu of the spire that being 
(iisci‘rned far and near it might be noted 


and pointed at of people with these true 
teras : Yonder is the barepte that hath 
.sailed round about the world.” 

• The spire of St. Paul's ('atliedral 
had some years before been destroyed 
by fire. It would certainly have been a 
novel monument to Drake’s prowess if 
his little ship had l)eeu placed upon the 
tower of the Cathedral. 

I^tcr the ship was broken up. but a 
chair made from its timber is to be seen 
in the Bodleia.n Library at Oxford, and 
in honour of the occasion the poet 
Abraham Cowley wrote the following 
lines : 

lo tills jrreat ship which rouiul the Rlobe has 
ruti. 

And iiiatcird in rare tlie chariot of the sun ; 
This I’ytliagorcaii ship (fur it may claim, 
Without prcsiimptiou so deserv’d a name), 
by kiiowIcdKe, once and traiisfonnation now, 
lit her new shape, tliis sacred port allow. 
Drake and his ship could not have wish'd from 
tale 

An happier station or more blest estate. 

For Jo ! a seat of endless rest is Riven 
To her in Oxford, and to him in heaven 

It is said that Sliukospeare obtained 
some of his ideas of strange and foreign 
parts, embodied in The 'rempest, from 
the account of Drake's voyage round 
the world. 


k 



A contemporary map of the world by Hondius showing Drake’s route from Plymouth, across the Atlantic, round South America, over 
the Pacific, and to England again. Between the two halves of the globe, at the bottom, his ^ip the Golden Hind 
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Man’s work seems that of a pigmy when compared with the gigantic monuments erected by Nature. Compare, for example, the Great 
Pyramid, the biggest thing of its kind, with Mount Everest, or the Panama Canal with the River Amazon. The greatest single thing, 
for size, that man has ever constructed is the Great Wall of China, which still exists and which the Chinese Government has proposed 
to turn into a motor road. It is over 1,400 miles long — that is, it stretches more than twice as far as from Land's End to John 0’ 
Groats — and is 25 feet wide at the base and 15 feet on top. Its height varies from 15 to 30 feet, and at every 200 yards there is a 
tower 40 or 50 feet high. It was built by the Chinese Emperor Shih-Hwang-ti about 200 years before Jesus was born, to keep out the 
Tartar raiders, but failed in its purpose. It certainly rivals a work of Nature 
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THE TORNADO THAT CUTS LIKE A SCYTHE 


Severe and destructive storms occui from time to time in Fnjfland But it is in North America that the 
fiercest and most devastatins; storms are experienced These are called tornadoes and on this page we read 
mans interesting things ahout thtm and the terrible damage they do to life and proptrty 


I I IS 1 11 nous llnl tin most Mokiit 
iml (lesiiiKlnt oi ill 
sloini sliouM it the sum tini< lx 
tlk sm ilkst tint is to\Li i k ss ut i 
thin im olhi I kind 1 Ik iuiik lot i 
destine li\< st(nin ol this kind is 
toinido i wold v\IiKh lomts trom 
the S]unisli ind me \ns \ tuinin^ 
])t( nisi ot its lot 11 V in itioii 

loinidni 0(1111 ilinost (\(hisi\tl\ 
in tiu I niti d Kt it( s ot \nKii( i 
lUl) u^h on I sniilki '•i di th( \ il > 
1 1 ni in Wist \tiK 1 iiul on( oi two 
till 1 IK IS J hi \ in snnctiinisi illid 
IN loiKs hilt tint IS 111 im )iri(tniini 
\ toin ido tia.\i Is itpiits])cid ind 
IS in\ iiiilh k Ss thin i inmiiti in 
pissin^, in\ ]K)int Its pith is 

siinitimis onl\ i ii w tut wide lint 
it otlii r timis o »o lt(t ind wink 
it 111 i\ I i on 1 \ i link in k n^th it othi i 
tinu till whirline Inirni iiit tiiviisovei 
i( nil e ol two or time Inindn I links 
It nil dl\ ( Cl Ills h( tw( iithi<( ind 
(i\( in tin iltiinooTi ind i tom id j is 
pi i( tie ill\ unknown b(t\v (nth( hours 
ol s( \ I n ind iiiiK in till morning 1 lit 
mist null pi no I ot th< \i it foi 
t( nil Ilfs IS fioni M ly to Xiu^ust 
in liisisi hul in the Southirn Stitis 
I XrneiK i thi\ m iv exeui it dinost 
iin tinii of the \L ii 

I hi most (list nil tiM tlim iboiit a 
tom ido IS i I ii#^e hi le k iunne I sli ipteJ 


i loud v\hi(h ixtiiuls dov^Tiw lid Jrotn 
till dill ( loiids 111 the 1 \ to \ ( I \ IK ir 
till I nth siiifid 11 ns whirl loniul 
IS it ti i\ 1 1 in 1 whe k \ i it | isst s it 
I insis t milk di\ ist ition I m r\ 
Nf II 111 till I niti 1 Stitis It k 1st i 
liuiiflii 1 liv 111 I L nnllu 11 ] oiin Is 
woith >l ]ni|irt\ iii distio\id l>\ 
tom I loe I roin timi ti timi still 
mori \if 1 nt st nnis it tins kind oeeiir 
K sultiiif^ in till k) s ft IiuiiiIk ds ol 
liMs iiid i \ 1st mil lint it ]>io]Hit\ 

linimdi ill 1 \ I c t >11 till ipproi h of 
I tfiiiidi thf lotids 111 till si \ hut I 
KninishhlKk itjMiinui iiid si m 
t ) I ii h t Mthii mil whirl ihoiit it 
it sjKi I linn m i inonu nt thi 
1)1 le k fnniK I e loud i]>j e iis m 1 re le hi s 
down to till I util Vt time s it wiilt ns 
out 1 )( k w ^ivin^ th( ijijM 11 ill i ol 111 
hour iss 

It swi\s fioni Ilk t) idi is themt^h 
wiitinn^ ind twistmi^ ind slus 
doii^, luttniv, down iMry thing m its 
v\ u Sonutimi it si'*"* * pimp ind 
nnssf s till I ifth foi i shirt distinet 
onh t< lomi down le lui indiontinui 
its 1(11 work lues strpipe d oi tin ii 
hi UK Ills mil sn piped oil n< ir thi 
^lound or torn u| !>> thi iiwit Hiiek 
ind stoiK I inldin^s iri dished to tin 
^loiiiifl like e ird he)U es ind li tins and 
even Ik u\ loioinotues in hkiwii trom 
tlK r iilw i> tracks 


Snell IS the tout i I the wind in i 
tom ido till! sti iws hue been diuin 
hki n Ills tJiiou^h bonds tlnn 1 itln s 
thioiii-h trees mel wo xk ri stiil 
thioii^h non roots 

Some timi s will 11 the liinne I e loud hit > 
i buikline, it ( msis i \ iiuiim dl i Kind 
md till in insidi tin bull bn^ )Kis( 
ill the w illsoutw lid so tint tin build 
nif se uns to I \j»l<)d( tioin the inside 
\ tom ido 1 ilw INS i((ompiniidbN 
itiiiitii loirim^ noise like the iiishniu, 
( 1 hiindieds ol ispiess ti ims through 
i tiiniK 1 So j^K it IS this th It tiK I 1 idi 
of iKiiklmt^s IS lo t III the f^i ni i il ion 
Ihi tunnel like eloud lotihs ihont 
its (( litre at speeels ot In twee a i 
hnndri d links and lui hiindied inili ^ 
in lioiii ihe eloud ilw lys lotalis in 
the op])osite dm e t loii to the movement 
of the clo( k hind** niti eloikwis( 

\ tom ido ilw us lee oni]) inies i 
111 under storm ot wider ire i md it i> 
re ilh hduNid lo be i kind ol eeldv in 
the lirf^erstorm J he i iws whi( li ^eivein 
the forrnition ot tomidois however 
in it ])re sent onl\ dimlN understood 
In m IS whete tomieloes ire li ibk 
to oeeur biiildint,s eiften hue whit is 
known IS a eytlont celln that u 
i jlite of re fiiM nnekr^,re)imd when 
pe opk e in hide wink the teirnaelo 
which hi been seen apprei uliiiig from 
I (list nut passes 



A senes of four remarkable photog:raphs showing the progress of a tornado in Nebraska In the first picture we see the greenish-black 
clouds which generally precede the tornado, then m the second and third the formation of the whirling funnel that does most of the damage, 
and m the last picture the rush of this funnel-shaped cloud across the country at anything from one hundred to five hundred miles an hour 
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Nature is the most patient and persistent worker in the Unitrerse. She never stops, and this is true of the sculpturing of the rocks and 
the changing of the face of the Earth. Nothing is too mighty for her to work upon, and eventuallv Mount Everest will have to give 
way and be brought low under the operation of wind and weather. But man is now trying to rival Nature as a sculptor, and on this 
page we see a comparison of his work and the work of Nature. On the left is a giant boulder perched on other boulders that have becA 
broken from the mountains. The picture was taken at the Thunderbolt Caves in Queensland, Australia. On the right is a gigantic 
face of Washington, sculptured out of the solid granite at Mount Rushmore in South Dakota, U.S.A. Here on a cUB 3,000 feet long 
and 800 feet high are being sculptured the heads of four of America's most famous Presidents, together with an inscription 9anred in 
letters three feet deep, so that the inscription can be read three miles away. The sculpturing is done with dynamite and pneuntatic tools 
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MOUNTAINS SCULPTURED BY NATURE AND MAN 





N ature is an everlasting sculptor, on a tnassive scale. The biggest sculp- 
She works with never-ceasing tured monument of ancient times is. of 
industry to fashion and sha{>e course, the Sphinx. It is mostly hewn 
the mountains and the rocks. Wherever out of the solid rock and stands 66 feet 
there is a. mountain or a steep cliff, high to the crown of the head, while 
water and ice and the roots of trees, the length from fore-paws to the r(X>t 
or the expansion and contraction due of the tail is 187 feet. Compared with 

to changes in the — 

temperature, loosen 
tlie surface and 
break it up into 
fragments. 

The fragments 
that fall are then 
broken up and 
worn down by sea 
or river, and as they 
are dashed against 
the clihs they grind 
away the lower 
parts till the upper 
structure becomes 
lop-heavy and falls 
jn its turn. Kveii 
away from sea and 
river, in the dry, 
and desert, moun- 
tains and other 
rocU masses arc 
constantly being 
sculptured into 
tpicer sha])e.s by the 
everlasting sand 
blast that is carried 
against tliem, as the 
wind whirls the 
loose particles from 
the ground. 

riio mills of 
Nature may grind 
slowly, l)ut their 
work is sure. We 
s<‘(^ some examples 
of her strange sculp- 
turing on page 381); 
another is sliown 
opposite. Wind 
and water and 
weather all take 
their part in 
fashioning the 
rocks, and nothing 
is too massive for 
nature to shape as 
she will. Mount 
Everest and its 
com panions . to wer- 
iiig five miles into 
the air, have all 
been shaped by 
Nature’s toots. 

What can man 
do m comparison ? 

Very little, although 
now with modern 
t(X)ls and high ex- 
plosives he can 
blast away the rock 

and cha.n0^ a photograph of the Mount Rushmore National Memorial in 

liM ^ ^ South Dakota, U.S.A., shows the finished heads of presidents 

4.U ij j Washington, Jefferson and Theodore Roosevelt. On the right 
Jn the old days nearly completed head of President Lincoln. The heads 

It was not easy to in ihe proportion of men 465 feet tall. It is 60 feet from 
sculpture the rocks the top of Washington’s head to the tip of his chin 




thus the Lion of Lucerne, .sculptured 
out of the sandstone rock by the Danish 
sculptor Thorwaldsen, is a very small 
affair. The Lion is only 28 feet long. 

But now man is at work rivalling 
Nature as a fashioner of the rocks. 
Away in South Dakota is a cliff 3,000 
feet long and tow- 
ering Soo feet into 
the air. It is known 
as Mount Rush- 
more, and has a 
vertical rugged wall 
with an area of oo 
acres, 

'riiis great rock 
is not conipos(‘d of 
sandstone or liine- 
sti>ne, but is of hanl 
granite, and a 
.sculptor IS now at 
work upon it 
fashioning the 
greatest carved 
monument that has 
ever been sculp- 
tured by man in the 
history of the world. 
The work was begun 
by G Utzon Horg- 
liiin, and after his 
death m 11141 was 
continued by his 
son. From the vast 
granite cliff a 
w< uiderlnl memorial 
to four of .'Xmenca’s 
most noted Presi- 
dents is being 
carved. 

(^iiornious relief of 
Washington, Jefferson. Lincoln and T. 
Ro(isevelt. The figures will be flanked 
by a great tabli?t giving a five-hundred- 
word history of the United States 
written by the late President Cnolidge, 
and the letters will be three feet high. 

'I lie sculptor and his assistants drill 
small lioles and then with dynamite 
blast away tlie face ol the rock to the 
rough shape required. This drilling 
and blasting at Mount Rushmore has 
been brought to a fine art. So skilful 
the .sculptor that by means of 
dynamite he can shape out a no.se 
tf> witliin an inch or tw(3 of the finished 
surface. ICvimi an eyeball can be 
shaped by dynamite. 'Fhe work of 
.sculpturing the hard rock is then com- 
])leted by moans of pneumatic drills. 
The sculptor and his assistants arc 
suspended over the edge of the cliff 
by .’Special harness. 

The work has been going on since 
1928, and it is expected that the com- 
pletion will take some years more. 
In one year about 12.000 cubic yards 
of granite are removed from the cliff, 
face, and this is equal to 24,000 tons. 
Of course, when one remembers the 
primitive nature of the tools in ancient 
times the Sphinx is really a more 
stupendous work. 
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THE WONDERFUL PEG-TOP ROCK OF COLORADO 










Here is a remarkable rock that stands in the desert of Colorado and looks like a gigantic peg-top b^ced on «ts point The hot sun- 
shine pouring down on rocks in dry climates overheats them and causes their surfaces to burst and brew off The pj^ tn 
off become split into smaller fragments and these, earned by the wind against the rocks, wear away the swfwe This 
denser near the ground and so wears away the lower part of an isolated rock more than the upper part, with the result t pat it is 
shaped hke a mushroom or peg-top One day, perhaps it may be centuries hence, the rock will come crashing oown 
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THE ONLY WORK OF HUMAN HANDS THAT WOULD BE VISIBLE FROM THE MOON 

The section of the Great Wall of China shown here is at the Nankow Pass, not far from Peking, and is one of the best-preserved stretches of this mighty work Another part 
of the Wall is shown in page 556 The Great Wall, which extends across the north of the country from the borders of the Tibet m the west to the Gulf of Liau-tung near 
the Manchunan boundary in the east, took 14 jears to buiM Prisoners numbering 3^ million were employed on it and, when they proved unequal to the task, every third 

man m the Empire was commanded to join the lal^ur force 




WATCHING THE EARTH GO ROUND 


We all believe that the Earth turns round on its axis once in every 24 hours. But what reason is there 
for believing this ? We look up at night and see the heavens move round, and we see the Sun rise in the 
east and move across the sky. sinking in the west. But we should see these things in the same way if the 
Earth stood still and the heavens and the Sun really moved, as they appear to do. It is well that we should 
know the reasons men of science have for believing that it is the Earth itself that turns round. Here they are 


W Hi N you get out cimoiig the fields 
*ind into Uie country or up on 
tho hills, how very quiet and 
still (‘verything seems, espetially in the 
evening Vet you and the fields and 
till* trees aie rushing through space at 
hundiedb of miles an hour 

Till* Ivaitli on which we live has manv 
diherent motions It is travelling round 
till Sun m its oibit at eighteen and a 
half miles a second, which is eipial to 
ovtr Of»,ooo miles an houi , cuid m 
itimpanv with the Sun and the rest of 
Ins lamily of planets, our glolw is tcai- 
ing thiough space m the direction of the 
star Veg<i at «d)Out 40.000 miles an hoiu 
Ihit the motion ol the Ivaith that 
makes tlie moit diifeientc 


in the sky: the point that is veiy near 
to the star we i all the Voli* Stai 

It is easy to find the Pole Star when 
wc look up We ran all see that pait of 
the (neat IVai constellation which 
fiom Its shape is called the Plough 
Well, the two stars at one end j>oint 
almost 111 a diiect line to the Pole Stai 
Now let ns perform a simple and 
interesting e\]>eiirnent which will help 
us to undeistand something of the 
Lai til’s movc*ment as it turns round 
on its axis We take an old iimbiclla 
and o])eii it, and on the inside w'c make 
little white dots to lepieseiit the stars 
of the Plough, placing them so that the 
point when the stuk goes through the 


cloth will lepresent the J*ole Stai If 
wc now hold the umbu 11a over 0111 liead 
with the ferrule pointing at the IV)le 
Stai in the sky and the Plougli marked 
oil the insidi of tlu* umbrella corre- 
sponding with the actual stars of the 
Plough above us wi shall Jiavo on the 
insidi ot the umbrella a iepieseut.it ion 
ot the hi avi ns A\e can make this 
more realistic and iiiti‘iestnig b\ diaw'- 
ing in some othei piomincmt stais 
Now, ki epiiig till umbrella pointed 
towauls the J\)li Stai, let us turn it 
lound slow I V in out hand We shall see 
th.it the white clots wi have m.ide to 
re]mstnt the stats of the Plough and 
the other st.irs all move round That is 
the kind of movement we 


to us js its lotation on its 
avis Oriic m .iboiit ever) 
twinty four houis it makes 
.1 complete turn, and it is 
tlii^ rotation of the Faith 
that gives us night «md da> 
.iiicl also gives us the im- 
pi c ssioii that tlu Sun 
1i iv( Is aiToss thesk) evci\ 
cl.iy liom east to west, and 
tin whole heavens rtvolve 
above our heads 

The Sun’s Apparent Journey 

I lie* Sun IS sc'( n to rise in 
tlu cast, get slowly highii 
.incl highei in tJie heavens 
till it reaches its highc*st 
}>oint, and then descend at 
till s.ime I ate till at last it 
sink-, below thi hoii/oiion 
the ojiposite side It is not 
sui prising that with such 
ajipearaiue the men of 
old who studied the heavens 
thought th.it the Sun did 
really travel m <i path 
aiioss the sky while the 
L.iith, which seems so still, 
lemauied stationary 

Of com se. we know 
better now We know that 
It IS the K.'xrth that turns 
round on its axis and not 
tho Sun that travels round 
t he Earth 

It IS not only the Sun 
that appears to move in the* 
sky but even the stars. 
Tliose tiny twinklmg points 
of light so far away which 
peep out of the darkness 
also appear to be moving. 
They all appear to be cir- 
cling round a given point 




Have you ever thought that when you watch the Sun sinking below 
the horizon, you are not really watching the Sun move at all, but 
are seeing the Earth rotate ? The horizon is rising as the Earth turns 
and is coming up above the Sun 


sc t*m to sc‘i as wi look u]> 
at the sk> 

An Umbrella Experiment 

Hill now lix theumbn»ll.i 
111 the requiied position 
and instcMcl ol tinning it 
loiin 1, let it umaiii st.i- 
lionarv «incl \ou n out sc If 
niovt ic)und uncle nioath it, 
lc)C)kiiig u]> into it as vou do 
so Vou will find that the 
st.ns you lire v\ on the inside 
ol thi umbrella change 
the II ])ositions relative to 
voiiiself as von move in 
exactly the s.ime wav as 
the) did when vou turned 
the innhu 11 a loiiiicl Ol 
coinse, in moving lOund 
u II d c 1 the si a 1 1 on a 1 v 
umbiell.i \ou must move* 
111 an op]iositc‘ direction 
from that in which you 
turned the umbrella m 
orcici to get the same t lie ct 

Now' this (*\peiimc*iit has 
taught us .in inteiesting and 
I 111 p o r t a 11 1 lessc >11 The 
eftec t IS t lie same, so lar .is 
what we set is concc*inc‘cl, 
whether we stand still our- 
selves and turn the umbrella 
round, or whether we keep 
the umbrella still and turn 
round ourselves in the oppo- 
site direction 

When the whole sky 
appeal s to be* turning round 
over our heads one of two 
things must be happening 
IC 1 1 h e r all the stai s an» 
rushing round in a certain 
direction or they arc sta- 
tionary relative to the 


5»i 
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WONDERS OF THE SKY 


I <irl)i ind wc And tlu I arth .in nish- 
ni^ I omul in tlie opposiU direction 
Winch IS the Inic solution ol tlu 
j)u//le ^ 

Well wc know now whit people of 
old did not know, thtil 
it IS t he h It t h that 
tnins loiind on its axis 
a II (I not the w h ole 
heavens which icvolvc 
round a s t a t i o ii a i v 
J irth 

Ihit even in the ohl 
(1 IV s the ide ri of i rota 
1 11114 1 cM t h w 1 s sii^> 
f/i d t h o 11 1 h there 
w a*- no sc I c n 1 1 lie 
< \icUncc to sn pport 
sue h i tlicoi V A (lie c k 

II lined JMiilolan who 
live (I in flu hfth c c ntiii \ 
lx lore t 111 1st c OIK f ivc il 
the idi i th it the 1 nth 
1 III IK (1 round as we 11 i*- 
tlu Sun the Moon, and 
all the pi me t 

Early Ideas 

Me thouj^ht tluv 
re volve d .ihoiit a ^re it 
ee lift il flic , the I atih 
tiitniii^' on an .ims as it 
le volve (1 so Ihit the 
e i n t r 1 1 file le)i e veM 
leniained hidden from 
the 1 ell th s iriluihitaiits 

Mill no one i e a 1 1 v 
believe el this J he > 
thought the lit wens 
must move loiinel .i 
station II V 1 aith I veil 
the j'H at 1 V pt lan 
istioiioiiie 1 <ind ^eo 
gi.ipher 1 * toll my who 
tloui islie el at Ale vandi 1 1 
iiboiit <1 eentiuy ind a 
hall aftei (hiist eenild 
ne)l believe it jiossible 
that the 1 nth tinned 
loiind .illhoii^h he 
leahseel tint sue h 
^i lotation would 
ae count foi the 
ilti tuition of dav 
ind iii^ht and the 
appnent niove- 
I 1 e n t o 1 the 
lu a\ 1 ns 

It Is iiile resting 
to kiiewv Ins aigii 
me III > against the 
lotidifui e)l the 
I a 1 I h If s a I el 
l*iolt iiiv the I aith 
turns loiind on its 
a\n the 11 ]>laei s at 
the' 1 e|uatoi iniist 
meive withas]Hi(l 
ot ne aih a tliou- 
s*nul miles an hour 
i )l e emise in tlu se 
days we know that 
place's at the J e|u.i- 
toi do iiiov c at t Ins 
spend bulPtoleniv" 
said this spe'tel is 
ton tunes that oi 


the wind in the sev trost stoi ni and so 
if the 1 arth rotated on its axis there 
would always be a te mblc R.ile' blowing 
from the east Ihrcls in flight and ob]ects 
thrown up into the. air would be left 


behind and carried with terrific speed 
tow aids the wtst These things do not 
happen and so, said Ptolemy, the Karth 
cannot be turning round on its axis 
but must be at rest Of course the 
explanation is that the. 
atmospheio held bv 
gravitation is part of 
the Eart h aneJ goes 
round with it 

It was not until foin 
teen centuius late r 
that IS the year 
that a n e^ t h e 1 g i e a t 
aslronomei , C opernu us 
a (r e t m an bo i n in 
Poland taught that the 
I arth turned lounel 
e \ 0 1 V t w e n t V f o ii I 
houis 

The Real Facts 

JTc showtul 111 a gie it 
book which he' wiote 
that a lotating T arth 
t xplamcel t lu rising and 
setting of the stats 
mile h mote sim])lv than 
did the t h ( o 1 1 1 s of 
J^tolemy Me leeoginsed 
that all the phe noine ua 
ot the htav tns e oiilel be 
explained by e itlu i 
theory that is by the 
theoty that the stars 
iire attae lu el to gie it 
celestial globe which 
turns about an axis oi 
by the lait that the 
stais are station iry and 
that it is the i aith that 
turns lound upon its 
axis Put ( e)]>e line us 
could not pi o\ ( that 
the I arth rotates At 
that time there was not 
siifluunt knowledge 
nor were there avail- 
able instiuments to givt 
the necessary 
prexifs Hut from 
the time ol ( oper- 
mens it was 
ace e ptc'd by practi 
eallv all men ol 
sc It ne c that it was 
the T arth that 
turned round and 
not the heavens 
It is less than a 
hundred yeais ago 
that the fust real 
proof of the Earth s 
lotation was ob 
tame cl, and this 
lesulte'd fiom an 
inte re sting expen- 
nieiit which a gie^at 
I rench physicist 
Jean houe ault cai- 
iied out in the 
Pantheon at I’aris 
He used a g i e a 1 
pendulum to show 
that the Earth 
rotated The ordi- 
nary pendulum ol a 



This photograph, published by courtesy of the Norman Lockyer Observatory, 
shows the heavens round the Pole Star It was given an exposure of 2} hours 
and the stars appear not as points of light but as curved lines, because as the 
Earth turned on its axis the heavens appeared to be moving in the opposite 
direction This is one of the proofs of the Earth’s rotation The diagonal line 
was the passage of a meteor across the sky while the plate was being exposed 



Girls at a Stoke-on-Trent school about to repeat Foucault's pendulum experiment to 
show the Earth s rotation They are burning the cotton to release the pendulum and 
set It swinging in a perfectly regular and even manner 




WONDERS or THE SKY 


clock is RUppt^rtcd on knife edges or on 
pivots, and it is able to swing only in 
one plane, that is in one direction rela- 
tive to the clock. It swings to and fro 
always in this direction, and if we tried 
to swing it at right angles to the way 
it normally swings, it would soon stop. 

Now Foucault made a pendulum 
which should be free to swing in any 
direction. He fastened 
a heavy iron ball a foot 
in diameter to a thin 
1l(‘xible wire and then 
sujiported this wire at 
I he upper end in the 
dome of the Pantheon. 

The wire was 200 leet 
long, probably the 
longest pendulum tliat 
had (‘ver been mad<*. 

On tlie bottom of the 
iron ball which formed 
the bob of the pen- 
dulum he fixed a sharp, 
steel point, and then he 
plan'd und(‘nieath this 
a circular table about 
12 fet‘l m diameter. On 
this t a b 1 e I'oucault 
strew'e<l a <|n.'mtity of 
v<Ty line sand, and he 
arranged the table in 
such a ]Josition beneath 
<lit‘ bob of the pembi- 
lum that when the 
pendulum swung Irom 
side to side the ]>oint 
would just touch the 
.■>and and leave a little 
mark on the surface as 
it w'ent to and fro. 


The Swinging Chain 

Now b<‘fore we go on 
w'lth the story o! Foii- 
< ault and his pendulum 
which proved that the 
l-'arth turns round on 
its axis, we ran our- 
sch es carry out a little 
ex])erimcnt which will 
help us to understand 
w’liat happened in the 
Pantheon. 

'I'ake a chain, such at 
a watch-chain, wliich 
has a swivel joint at 
one end. Hang this 
chain up by llie hook 
wdiich usually holds the 
watch, and then on the 
other end, where the 
swivel is, suspend a 
small weight. Start tlie 
whole thing swinging so 
that the weight and the 
( hain can form a pen- 
dulum. As this swings, 
sUiwly turn the hcxik hy 
whkli it is suspended 
and you will find that 
the direction of the 
sw'ing does not change 
as you turn. The 
weight and chain will 
go on swinging in the 
same direction in which 
they started. 


We learn from this a very important 
fact about a pendulum, and that is 
that once it has started swinging it 
resists all attempts to make it swing 
in a different direction. 

Now it was this fact which Foucault 
usofJ to prove the rotation of the Earth. 
He reasoned that if a great jituidulum 
were sot swinging in a certain direction 



A large pendulum at the Science Museum in Kensington, which by its swinging 
showed that the Earth was turning round on its axis 
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and that it was so suspended tluit it 
could turn in any direction, it w^ould go 
on swinging in the direction in which it 
w^as startl'd, although the Karth or that 
part of the Earth (in this case the 
Panih^in dome) to which it was 
attached, went on rotating. 

It was necessary, of course, that the 
pendulum should be set swinging in the* 
first place ver>^ steadily 
with o u t any jarring 
movement, and in order 
that this might be 
assured he d r e w 1 h e 
pendulum to 011 (* side 
and held it in p lace by 
a string . 1 1 was le ft for 

several hours till it be- 
came absolutely at rest, 
a n d then b' o u c a u 1 1 
burned tlie string, and 
the pendulum, without 
any jerk, started to 
swing to and fro. 

All these precautions 
w('n^ necessary if t h e 
ponduluni were to he 
started swinging in an 
absolutely true plane, 
which w'as neco.ssary for 
the success of the ex- 
periment. Of course, a 
long pendulum, like 
that which was sus- 
pended in the Pantheon, 
tak(*s a long time for its 
to-and-fro motion. 


The Pendulum’s Swing 

As it went down and 
across the sand for the 
first t i m e the p o i n t 
underneath the bob 
marked a straight line 
oil the surface of the 
sand. When the pen- 
d u 1 u m swung back, 
however, the mark 
made l»y the point was 
in a slightly diflerent 
direction. It was clear, 
after a very short, time, 
that the plane in which 
the p e n d u I u m w a s 
swinging was appar- 
ently moving round to- 
ward the right. Anil so 
it went on; the direc- 
tion of the pendulum 
seemed to change rela- 
tive to the building in 
which it was swinging, 
but actually it di(l not 
change. It wxnt on 
swinging in the same 
plane while the building 
and the Earth turned 
round. 

The experiment was 
carried out again and 
again, and alw'ays there 
was the same result. 
The swing of the pen- 
dulum appeared to shift 
towards the right, and 
it alw'ays changed the 
same amount in the 
same period of time. 


WONDERS OF THE SKY 


Ihc only |K)ss!l)k 
t x})l mat ion ot tins 
was that tlu iloor 
of th( Pinttuon 
was r(all\ lurninK 
uiuh Tm ath 1 h < 
s w I n ( 1 n K pf n 
duhiin 

llu (X{xiim(nt 
has b( I n c irricil 
out many t i nu s 
Sint ( anil is somt - 
times done in 
St h oo Is It w is 
mrfoTiTud at 1 lu 
1*0 1 y t ( 1 liint in 
K e o 1 Silt tl 
I on d on with a 
])< ndulnm fs 
loni./ ind i bob 

wi if^hiTi/ 4.8 pounds while in C olo^m 
Cathtdi il it w isperloinitd with a jhii 
duliini i ieit lon^ Mon nctnllv an 
ixpiiinunt w IS (iiiitd out it tht 
Sen n< t Must uin in Kt nsin..,ton 

What the Pendulum Proves 

11 silt h I pt ndulnin tonld bt tret ltd 
on the Noilh oi S mth l\>lt ind s<t 
swin^ini* it would i])pL it to in obscrvir 
to tinn slowly in the dirtttion ol the 
hind ol I w lit h it th< rit< of 15 
dtpits pti Jioiii o thd tlu pi lilt of 
lot ition would turn Ihioiigh itompkU 
(inle 111 twenlN lour lioiiis At otlui 
pi IKS on the I 11 ills siirl le < the r itf 
ef i h HIM V lilts md tlu fiitlur fioin 
the 1\ Its ukI tlu lit irti to tin 1 tpiator 
Iht pe ndnlnin is s< t up tlu Itss 1 tpid is 
llu ihniK Inlititudt S| whicli tuts 
unss 1 n^l iikI fioin \ t rk to Mon 
I inibt Jtiv tor iiist iiKt a tompktt 
unl( would bt deseiibttl b\ tht ptn 
dulutn in iboiil ^.S Iioins wlnlt in 
lititiide s whulij. je s Irorii ( 1 ]m ( o ist 
on tlu (loldCt isl tlu ])( nduiuiu would 
1 ik( ibout 1 1 < 1 1> s I MU ikt itotnpltlt 
(II 1( llu ri ison foi this is too itth 
rut il to ( xpl uii lu n 

llu b(hi\uui (1 th( ]Hnduluni 
llunl‘)it IS oTU 1 tlu ])iools Ihit th< 
1 util (11 will h \\( li\( is tun mif, round 

i n it »\i 

\notluT proof is tint tlu st ns tonld 
not f \i t il tlu J irlii wtit st itionaiv 
ind tlu lu i\tns win luslniij^ round 
\\( I in >f touist onlv know 
thi now til it wt uiidt ist md how 
\tt\ 1 i! oil tlu stirs m JIuy 
« n iiiillioii ol millions ol niilt s 
tiw i\ md it tlu ^ W(it ruslung 
10 md tlu 1 iitli(V(T\ j.\ houis 
it th It (list iiKt tlu ir ‘‘pttd 
would hu( to bt s( tdiihctliit 
tlu^ would In ill stii islud up b> 

( ( nil iluL, d loi « tiist is I fl\ 
w h t ( I il it j.,o( 1 o u II d too 

qiiukU will bt biokin 1 )\ tin 
saint Ion t its p irts bt im, huikd 
in all dinttions I h it is ui- 
otht r jMOof th it it t lunot bt the 
htavtnswhuh in inoMii^ nmnd 

Allot hti piool tint tlu I uth 
IS turning round c in bt obt mud 
by an txptiinunt whiih hi 
otten bttn t itiud out It a 
metal ball is dropped from the 



The Sun's apparent passage across the heavens^ due to the rotation of the Eartli 



The deflection of a stone dropped down a 
well, which proves that the Earth is rotating 



Foucault proving the Earth’s rotation with his pendulum 
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top of a deep well 
or mine to the 
bottom it IS found 
that it falls slightly 
to the eastward, 
and this can only 
be due to the 
motion of tile 
Larth from west to 
east as we shall 
set 

When small and 
pcrftctly round 
tialls wc 1 e dn ippc d 
with very great 
can down deep 
mines it was found 
by tarclul m< a 
suununts that 
they s 1 1 u c k tlu 
bottom a little to tht cast of the point 
which w IS \erticilly under tluir stall- 
ing point Now tht lop of tlu mine is 
laithcr from the ccnlrt of tlu T arth 
than the bottom and so is moving faster 
towaids Iht east than the luiltoni of 
the mino 

Dropping a Stone Down a Mine 

\ lH)dy therefore dropped lioin the 
mouth of tlu mint has the st)ecd at 
wliuli the surfuc of the T arth is 
moving It kci ps tins spi < d as it falls 
and so strikes the luittoni of tlu mine 
a little nr idvanttofllu point on which 
It would ha\e 1 ilk n if tlu 1 irth hid 
b(tn still 11 his b(cn found aftd 
ininy ix]>ermunls tint a body filling 
S20 fit t dcMites more than in inch to 
tha ( asl 

Still mother proof thit thi T irth 
rot lUs IS piovidtd by the fact til'll pro 
jt( tilts when find fiom guns dw-iys 
deviate to llu light in tlu Northern 
ITinnsplurc and to llu left in tlu 
Southern The gu it (utan currents 
and winds like the tiadei and anti 
tiades aie all ck Heeled l»v tlu lot ilion 
of the Laith lliey would not move iji 
the slanting direction til'll thry do if 
tlu Larth stood still anil it w is the 
heavens abo\( th it lot ited 

Also by very tee hint at i xjunmi nts 
the rotation of tlu 1 irth t m lu prosed 
by the action of the (lyrostojK but 
that is Uu) diltirult to go intt> lure 

W\ can also reason that the 
Larth rotate s on its axis by the 
fact which the tcksceipe has re- 
vealcd that all the other 
heavenly bejdjes ot which wt caiu 
get any knowledge at all appear 
to rotate I he Mtum the Sun 
the various planets and then 
satellites all turn round 011 their 
axcn in given jicnods and it 
would be incredible that the 
Larth which is one of the plant ts 
and whose satellite itself rotates 
should prove an exception It 
IS an argument from analogy 
but it IS quite a good one When 
we take all these various facts 
into consideration there can be 
no doubt whatever that the 
Earth on which wo' live rotates 
on its axis in about 24 hours 


Marvels of CHEMisTRr& Physics 


A CURIOUS PROPERTY OF ALL MATTER 

Inertia may seem a forbiddinfs scientific word, but whether we like the word or not, we cannot gel away from 
the fact of inertia, which is simply the universal property possessed by all matter of being unable to change 
its own state of motion or rest. Inertia comes into ail our lives every hour of the day, and here we read some- 
thing about it and what it means to us in work and play 


H ave you ever considered why, 
when you put a book on the 
table or a chair on the floor it 
tcmains there till someone moves it ^ 
And has it ever struck you as curious 
that when you throw a ball, the ball 
Roes on moving after it htis left your 
hand ^ 

Well, in both cases the reason is the 
same All matter has a property 
which IS known as Inertia The i\ord 
nuans inactive, and when we say 
niattei is inert, we mean that it cannot 
ot Itself start or stop or cliange the 
direction of its motion If a body is 
at test, as when you lay the book on 
the table, then it will remain so for 
ivtr unless some outside force sets it 
in motion If, on the other hand, a 
ImkIv is set m motion as when you throw 
the ball, then it will go on in a straight 
line for ever unless something stops it 
oi turns it out of its course 


This property of inertia comes into 
our lives every hour of the day and 
affects us in a thousand ways If we 
jump off a vehicle such as a bus or 
tramcar while it is still lu motion — a 
very' foolish thing to do— we shall be 
thrown down unless after reaching the 
ground we luii forward a few steps to 
give our body, which has the vehu le's 
motion, tune to slow down The uppei 
part of our body continues its motion, 
and unless we run forward our feet are 
jirovented ftom moving bv the friction 
of the gtound 

When a tram m which we are travel* 
ling stops suddenly we are thrown 
forwaid if we aie facing the engine, 
and if a stationary train in which we 
are sitting starts suddenly wp are 
thrown backward In one case our 
body wluch has the tram's motion, 
tends tluough inertia, to continue 
going forw.inl, while in the other case 


our sfationary body, tends to remain 
still, till the < amage takes us forward 

When we strike the end of a hammer 
handle on the ground to force the head 
«it the othei end on more tightly, we 
are using inertia The handle, as we 
bring down the hammer, is suddenly 
stopped by the ground, but the ham- 
mer head tends to go on moving down- 
ward and so is foi cod farther on to the 
handle 

Many other examples of the use or 
experience of inertia, in our daily 
lives, are shown in the pic tures on these 
pages Wlien we shake the water from 
an overcoat on a wet day, oi beat a 
carpet, or kick a football, we are using 
incitia, and even the animals make use 
of it as when a dog shakes himself 
after coming out of a river or pond 

No matter what we do we cannot get 
away from this proj>erty of matter 
which is over with us 



When the wa^rwoman shakes the wet dothes to free them of as much water as possible before hanging them on the clothes-line to 
dry, and when a carpet is shaken or bMten to free it of dust, the property of inertia is being put to practical use. Gothes or carpets 
are shaken out and then drawn bac^ suddenly, so that the motion given to the water or dust in them may continue, thus hurling out the 
water or dust as the cloth is drawn back. In beating a carpet, motion forward is given to the loose particles of dust, which are thus 
hurled forward out of the carpet, that article remaining behind on the clothes-hne 
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EXPERIMENTS THAT ILLUSTRATE INERTIA 


T in M »iT< nhiny int( n ( \|Kri 
nv nts winch cm pirfoini it 
hoiiu or ,il sdiool to illnstr itc 
tlic propcttx ol iiuitia Hiu is om 
stand a tiirnl)l(] whicli i*- iboiit thrci 
quiilMs full ot water on •! sheet of 
smooth ]» i])( t Ivm » on a jioIisIh d 1 di]< 

I h( papi I find i;J iss hoiild )u nt ti the 
td^(c ol 1h( t.ihit as sliown in the 

])1( tllK 

^Jow 1 ilvim, hold ol the (d^e of the 
pi])ei with a him and movin;:; thi 
h md a little low mis th( f 1 iss s<> is to 


The paper, if flicked away quickly, will 
not displace the tumbler 

bend the p\])<i slit,hll\ suddenh 
jiik the paper from uiidei the ess 
takiTU ]> voiir hand nc ii the 

level of the t dilc If \ou pik epiiiklv 
enough (he ])ape i will eonie «twav and 
the plass re mini i]])ii^ht on the table 
without any Wiitri bein)Lj sjull Jht 



A flick of the Anger against the standing 
co>n will drive out the projecting penny 
without upsetting the pile 


me rtia ot rest i anse s the gl \ss to ii ni on 
still because witli so i.ipid a jtik the 
motion ot the pifHi is not eotimiimi 
( ate el to the tumlile j 

let us tiy ineilliei experiment In 
tins ease we stand a pile of about 
twenty jicnmes em the table stae kiiij^ 
ttiem neatly one .ibewe another witli 
one Sci\ the sixth up piojecting a 
little towards whcie we ait standing 
Ne)w sup|K)rt anotlui pennv ein its 
edge so that it touLlus tlie piojt.tting 
pcnn\ With the middle finger and 
thumb flick the upiight penny sharply 


and tiiinlv ariel if we have e aught it 
imlv about the middle it will be 
thrust against the projecting com 
with sue h tout as to shoot that coin 
out on the far side and the piU will not 
be knocked over oi disarrange el 



By bringing our hand down rapidly we 
can catch the pile of coins before it falls 


Here ag un the iiuilii ol rest causes 
the pile to re mini the motion ol 
the mo\ mg < om not li umg bi e n torn 
iiiunieatid to the others owing to its 
1 ipiditv J<iitlvnew uiiwoin pennies 
ol moie Ol le ss uniform thickness sliould 
be use d 

\ somewhat similar cxpeiiment 
I an Ik ptrfo!nie.d witli a pile of men 
used m the g line ol draughts WJitn 
liiev aie lu iU\ in position wc tike a 
iiiler and selecting om of the men 
give it a short shaq> rajuil blow 
with the rule I It will be knexkcd 
out oi the pile but the men stuked 
above it will remain in position 
meielv descending upon the next 
ell night 

lletc is an experiment wliieli c m be 
perlornieel at a pirt> others pie sent 
being challenge d to try it We laise* 
our bended arm se> tlut the upper 
pait IS horizontal and then as near 
the elbow as j>ossi]>k we pHee a 
st le k oi pennie s liv c or six is a suitable 
number Now we dee hire, we are 
going to lower oiii arm and catch the 
eoms be foie they fall 



A sharp tap against one of the draughts 
will drive it from the pile 


It is done by moving the hand 
fotvviid very lapidly cxnd bteadily 
Iiu rthi c luses tiie pe nmes to lemain 
slae ke d up aftcT our olliow is lowered, 
just king enough for us to catch them 
in our hand But we must be very 
cjuiek in om moveMiient 

ihe* exjKnme'nt with the tumble i ot 
watei and the shoot of pajier can be 
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pci formed with a coin insload of tho 
glass Stand on the jiagier a j>ennv or 
half crown as shown m the^ picture, 
Old then with a rapid je^rk pull tho 
pajK'r awav Ihc com will remain 
on the table and if wo aio careful 
will not fall ovoi A new half crown 
IS the easiest coin to st<ind on its 
edge 

\nothei (xperirnont to illustiate 
incitia can be earned out with a 
bottle a (ork and a poa or other 
particle St iiid the cork upside down, 
on the bottle, and on the toji of the 




eoik immediately ovei the opening, 
picu e tho pt i 

Now with a knife* or iiilei give a 
shaip taj) so as to send the eoik flying 
I he j)ca will not leecive the motion 



A sharp blow against the cork with the 
edge of the knife will send it flying and 
the pea will drop into the bottle 


of the eoik and so will remain behind 
and fill into the open mouth of the 
bottle 

All of those expoiimeiits are ex 
ample s of the inertia ot lest An 
example of the inoitia of movement 
IS seen when a boy ‘sPts off on roller 
skates over a level surface If he 
does not sway his body and keeps his 
feet together he will go on in a 
stiaight line unless someone gives 
him a push when his course will be 
changed to another direction 





SOME FAMILIAR EXAMPLES OF INERTIA 



When we are travelling in a motor-car or tram which suddenly pulls up we are thrown in the direction in which the vehicle is going 
This IS due to inertia, by which a moving body, unless stopped by some outside force, will go on moving in a stiaight line When the car 
IS stopped suddenly our bodies, having acquired its motion, continue moving forward When the car or train starts suddenly we are 
thrown in the opposite direction, because by the law of inertia a body that is at rest tends to remain so till something sets it in motion 



When a dog cormng out of the water shakes himself to get rid of the wet, he is observing the law of inertia. His violent shaking 
gives motion to the drops of water on his coat, which are thrown off in all directions, while his body remains stationary 



A person who jumps off a moving bus must step off with the left foot and inclme his body back, as in the first picture, to counteract the 
motion from the bus. He must also run a few steps so that the friction ot the ground may not act as a brake on his feet Otherwise 
the feet remain on the ground, while the body is thrown violently backwards, as on the right, by the motion from the bus 
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WHAT WOULD HAPPEN IF INERTIA CEASED 



Men could not tnrbw^ 
^gruee! up into tomes 


l^e pictures on this page suggest some of the strange things that would happen if inertia suddenly ceased. Vehicles would not need 
brakes ; they would stop dead directly the engine was shut off. Ball games could not be played, for directly the huid or foot or bat or 
racket ceased to touch the ball it would drop vertically to the ground. Bullets would get no impetus, but would fall dirMtly the actual 
push of the exjNosive ceased. Pendulums would not swing nor balance wheels work. Waves would not travel, nor rowing boats move 
fomwd when the oars were raised for another pull. The Barth and other heavenly bodies would cease to travel in their orbibi or rotate 
on their axes, for the impulse of movement they received millions of years s^o would cease to operate. Skating a n d and swinging 

and other moven^nts set going and continued by a push would be quite impossible 




HOW A BUCKET DREDGER SCOOPS OUT CHANNELS 



I ' 


i 


• 

In this pieture we see how the bucket ladder dredger works. There is a continuous chain of buckets running round a rigid frame called 
the laiUttr, which is lowered to the sea bed or rmr bottom. The machinery Is set working, and the buckets go down empty on the under 
side of the ladder, d^ into the mud or sand at the bottom, and then run round the end of the ladder and return full on the upper side. 
On reaching the t^ end ^ ^ckets are taken round a square tumbler or rotating frame, shown enlarged in the bottom left-hand drawing 
This IS driven by a shaft from the engine-room of the dredger. As the buckete turn over they empty their contents into a shute which 
conveys the matter to a barge moored alongside. The forward end of the dredger-boat is cut away in the centre, fomung a well, so as 
to allow the dredger arm to m lowered and raised by means of wire ropes and tackle supported by a strong iron frame. The photograph 
on page 704 shows another arrangement in which the ladder of buckets is lowered through the stem of the dredger 
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AN ECLIPSE OF THE MOON AS SEEN FROM LONDON 



This remarkably clear photof^raph showing a partial eclipse of the Moon was taken in London on September Z4th, 1932. In the 
photograph appears the ball and cross of St. Paul’s Cathedral silhouetted against the night sky. This particular eclipse, which was visible 
from Europe, Africa, Asia and Australia, began at five minutes past six, and at nine o’clock the greatest area of the Moon’s disc was 
in shadow. Then the shadow began to pass off, and the eclipse ended four minutes before midnight. An eclipse of the Moon differs 
from an eclipse of the Sun in that what we see is a shadow passing across the Moon and not an actual object as when the M6on itself 
gets between us and the Sun and darkens the Sun’s face. This photograph was taken with a telescopic camera 
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HOW AN ECLIPSE OF THE MOON IS CAUSED 

A partial or total eclipse of the Moon is a fairly familiar sight, and we all ought to know exactly what the 
dark shadow is that crosses the Moon's fact and how the eclipse is caused In these pages we read many 
interesting facts which will help us to understand a lunar eclipse 


A n ctlipst oi lh( Mtxjii is a far nioic 
laniiliat si^lit than an tclijist 
of the Siiu Wt dll get an oppor 
lunily of St ting i lunar ttlipst moit 
fn<|iitntJy tlum wc do a solar tchpst 
Ihis stems tuiioiis btcuist thtit art 
nioit (fhpsts of the Sun thtin ol tht 
Moon ActUfillv then art about torn 
ttli})stsof th( Sun to tint t of flit Moon 
^tl the torinei ne seen it ain ]wrtieii 
lirplitt sueh fortxaniple as London 
or Jhimingh iin oi 1 diribuigh nnieh k ss 
frtt|iu iitly film the lunar t ebpses 

lilt le ison is simplt An ttlipst of 
tin Moon IS ilw lys Msiblt liom intirt 
th ill h Uf oi tilt 1 irth s sinfaet inel an 
obstivti at pirtitulir plict in 
on in ivtiigt stt iilliti intne th m 
hdf of the lun 11 eehpscsthit oeeiu 
f thpsts of tin Sun on tlu 
otlui hind \it Msiblt fioni 
onl> i vtr> sin ill part of tlu 
I nth s siiilut uitl in ob- 
stivti tiots not stt tlu ni 
uiikss Ik hap]>( ns to bt in 
the 11 p ith 

Now tlu pith of a tot d 
eehpse oi the Sun is gcntiallv 
kss than i hiindiid milts 
wide on the 1 <irth s suffice 
ind ti few thousand milts 
long 1 vt n tlu pith ovei 
vhieh a parliil telipsc ot 
the Sun IS sttn is usu dh 
oiil> tour or five thousand 
TUikswidc Histkai thtu 
loit lint tht j) ilh of a total 
tth]>se stnUts \ny gmn 
plat I on tlu J 11th vtiy 
raitlv indeed Wt Know how 
r ire ly i total c tlipst is sc t n in 
1 iigUnd by the extitctncnt 
th it then w IS over the tot il 
tchpst ol Jiiiit 2t)th ig27 
the lust for veT\ in m> yeais 
to be visiblt III 1 ngland 
As we ste on pige 227 an 
eclipse ol tlu Sun is i lust d 
b\ tht Moon getting in 
between tht 1 arth anti the 
Sun and blotting out tlu 
Sun s light The dark disc 
which wt set ei OSS tht Suns 
fiet IS not a shadow but the actual 
Moon itself 

Hut an etlipst of the Moon is caused 
in a different way lieu the darkness 
that crosses the Moons disc is not 
an aetual body, but the shidow of the 
Earth which passes between the Sun 
and the Moon In othci word* the 
Moon enters the shadow wriueh the 
Eartli casts into Space 

Heu it will be interesting to think 
a little about tins shadow which the 


i atth easts on the ojijiositL suk lioni 
lint on which the Sun shines I his 
shulow is not i inert suiluc like the 
shulow of oni he id upon the w ill when 
wt get between the wall intl tlu tketiic 
lamp It IS fioni a gtonulne \1 point 
of \ It w not a suj 1 le t but 1 solid shape 
and IS lealH i cone of shidow 

Ihis shidow east b\ the I iith iw i\ 
into Spiee i-» dioiit 857 000 unit s loii,^ 
It \ fines to the t \ltnl of about 14 000 
inik s on < uh side of this ligint owing 
to tlu V iiiition of the 1 iith s elisl inee 
fiom the Sun at dilk ri nt tunes of the 
Near th it is sometimes the sh iclow is 
S71 000 links long and sometimes only 
S4 ^ 000 links 

In iddition to the* cone shiptel dark 
shadow or umbi 1 as it is e died then 


IS T e Of ic shaped peiiumbii 01 pirt 
shadow I Ills IS t vpl uiie d in the picture 
ol the umbia and penumbra on page 228 
A bin 11 eclipse always hippcris al 
the time of full Mexiii and we can sei 
why this is so by the* pie turc-di igrams 
on page 572 Eor the 1 arth to cast its 
shfidow upon the Mexni the Moon 
must bt* 111 a line with the Sun and 
1 aith that is when we see the wliole 
he*misphert of the Moon which faces 
us lighted up by the Sun 


As tlu Moon 111 its join IK y louiul the 
I irth eiiteis the penumbra of the 
J nth s shidow no change iiiiotieeibk 
il lirst Hut as it ge ts lu ii the umbra 
it becomes slightly dirkeneel Ihtii 
wlu II It ge ts eompletely into tlu nmbi 1 
OI cl irk sh ulow it is totally c i lipsc d 
Hut e\ e n tlu n it is not quite invisible 
for it his a dirk reddish coppery 
appeal uue I Ins is due to tlu le 
fi iction of the Sim s light by the 1 «irtli s 
atinosjilierc which acts as i sort of 
lens Iht riys of sunlight enter tlu 
atinosjilure iiul .ire bent and directed 
upon tlu Moon s disc Hut the J irth s 
altnosphtie .ibsoibs a very large p.irt 
of the violet rays of the sjujctium and 
is molt of the eithei end of the sjh e Inirn 
tint IS the red riys leach the Moon it 
has a reddish or eoppci 
coloured appeaianci It is 
for the same leasori the Sun 
looks c o]>j)( r coloured as it is 
seen thiough a thick 1 lytr of 
atmospheic just is it drops 
below tlu hoi I/on at sunset 
The visibility of the 
topper eulouiidMoon during 
tlu ac lual total eclipse vanes 
a good deal in eh Kc rent 
eclipses 

lius dt pends upon the 
stiti of that part of the 
Earth s atmosjihc re which 
reliaets the Sun's light 
jiassing to the Moon During 
i lunir eclipse in 1884 the 
Moon w IS absolutely in- 
visible lor i time to the 
inked e\e a most unusual 
eireumstance 011 such an 
ote 1*^1011 

The duration of a total 
lelipse ot the Mexiii depends 
ujxui the Moons disttnee 
from the 1 arth at the time 
Some times the Lai th s 
shulow while tlu Moon 
crosses it is more than three 
times the Moons eliiineUr, 
while tit otlui times it is 
little more than twice Of 
eomse when tlu width of 
the shadow is greater the totality of the 
eclipse lasts longer When the Moon 
eiosses the eenlie of the shadow an 
cehpsc may rein tin total for about two 
houis while the whole period fiom the 
first contact of tlu shulow to its final 
ihsappe nance from the* Mexm's disc 
may be altogether foni hours 

Whe*Ji the Moon inters the dark part 
of the larth’s shulow the outline 
to the naked eye ajipears shatp and the 
shadow nearly black by coniiast with 



This boy is performing a simple experiment that shows how an 
eclipse of the Moon is causeel The electric lamp represents the 
Sun, the boy s heael the Earth, and the orange on a knitting- 
needle the Moon As the boy s head gets between the lamp and 
the orange it throwrs a shadow on the orange 
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the bright }>arts of the MoonS surface 
But through a large telescope the 
outline is so iiidclinite that it is 
impossible to say within about half 
a minute the exact time wh(>n the 
boundary of the shndow has reached 
any particular point on the Moon’s 
surface 

The eclipse tn^mendously afTects the 
amount of heat which the Moon’s 
surface rridiates This heat vanishes 
almost in the same ratio ns tlie light 


WONDERS OF THE SKY 

of heat from the Moon is as great as it 
was before the eoh|v?e. 

As to the iiuiuber of eclipses that 
may occur in a year, there may be six» 
namely, lour of the Sun and two of the 
Mfxm \t very rare intervals, that is, 
once in a century or two, there may 
be sev('n eclipses in a year, four cif 
tiK* Sun and three of the Moon On 
the other hand, there may he only 
two eclipses in a year, in both cases 
of the Sun 


Sun. We are told how on March ist. 
1504, evn eclipse of the Moon saved 
Christopher Columbus and his men 
from starvation in the West Indies. 

The natives were in revolt, and 
refused to supply the white visitors 
with provisions Knowing that an 
eclipse of the Moon was due to take 
place. (x>l limbus threatened to deprive 
the natives of the light of the Moon 
unless they gave him food. They 
still refused, and he then said he would 



In this picture-diagram we see how the Earth, coming between the Sun and the Moon, throws its shadow on the Moon’s disc and 
thus blots out its light. If the Moon passes right through the dark shadow of the Ear^, as it is doing here, then the people on half 
the Earth’s surface see a total eclipse. Of course, the Sun is so far away from Earth and Moon that its rays really come in parallel 
lines In these picture-diagrams, it is important to remember, distances are not drawn to scale 



When the Moon passes through only the edge of the shadow cast by the Earth, the whole of its bright disc is not darkened, and we have 
what is known as a partial eclipse. This picture-diagram shows that in such a case the Sun’s light shines on part of the Moon’s face, 

and we then see the eclipse as shoWn in the bottom left-hand corner 


At the momeril when the eclipse 
liecomcs total at least »)8 per cent, 
of the heat radiated by the Moon 
has disappeared altogetlier, and during 
the periocl of totality half of the remain- 
ing 2 per cent, is lost. Hut as the 
shadow ptisses off and the liglit returns 
the heat increases almost as rapidly as 
it disappeart‘d. 

This IS a dear proof that the surface 
of the Moon has very little power of 
absorbing and storing up heat, a fact 
which IS largely due to the absence of 
atmosphere. It takes several hours 
after the eclipse before the radiation 


A very interesting fact about an 
eclipse of the Moon is that when this 
takes place astronomers are on the 
l(K)k-out to see if the Moon is itself 
attended by a smaller moon. Such a 
thing i.s quite possible, but the Moon’s 
satellite ('ould not be seen owing to 
the sunlight or moonlight, except at 
tlie time of an eclipse. Hitherto the 
search for this little moon has proved 
fruitless. 

Of course, in the old days an eclipse 
ol tlie Moon used to cause a great 
deal of fear among ignorant people, 
though not so much as an eclipse of the 


keep his word. Very soon the eclipse 
began, and the frightened natives were 
so awestruck that they threw them- 
selves at the feet of Columbu.s and 
agreed to give him all he demanded. 

It may not seem wonderful that in 
these days astronomers can predict the 
dates of eclipses for centuries to come, 
but it is certainly remarkable that the 
people of ancient times could do this. 
The Chaldeans so far back as 700 b.c., 
were able to predict fairly accurately 
when an eclipse of the Sun or Moon 
would happen, and the Ancient Chinese 
could do the same. 
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IIHIWonders oF Animal ^Plant Life 



THE ROMANTIC STORY OF RUST IN WHEAT 

Ail sorts of pests both animal and vegetable attack the growing crops which man plants for his own use. 

Insects in different parts of the world take a toll of hundreds of millions of pounds a year from commercial 
crops of all kinds, and lowly fungus growths exact no less a tribute. In these pages we read the romantic story 

of one of these fungus pests known as ** wheat rust " 


S OMiiiMi*; duruig d damp summer 
we may notice that the wheal 
or oats have brown streaks on the 
steins and leaves 'J he streaks are 
veiy much the colour of iron rust, and 
tluv aie also like rust m that they 
consist of powder which can be easily 
rubbed off, just as we can rub the pow- 
d(M off a lusty nail 

If wc visit the same field latci iii the 
MM son we may often find that these 
st leaks are no longer led but are black, 
.ind if wc rub thini with our hands a 
bl u k powder comes oft, just as the red 
poudei did 

A Pest the Farmer Dreads 

What IS this curious powder, and 
w liat are the streMks that wi find on the 
^^heat and sonu'limes ein oats and rye, 
and even ein tall grass •* Well it is a 
diM «is< tli.it IS known to the farmer as 
nist oi mildew, and it is due to a lungus 
I 111 . lust IS a veiy serious pest, and the 
fariiKi duads i1 In one >e.ir m the 
NoithWVst part of the United Staleys 
ihc \itld of wluMt was 30,000,000 
bushels short emiiig to 
d image by rust, and 
soiuetimi s in some of 
the /Vinencan Slates 
the whole erop is lejst 
through this fungus 
11 IS, ind(e‘d, one eil 
tin most mjui Kills dis 
ease s iiom winch eulti- 
\ a te d e « 1 e .1 1 s like 
wile at, eiats, barle^y ariel 
i>( sullen, and 111 sunie 
eoiintncs it is also se> 
a hu II el a 11 1 on wild 
gr.e'ses that m Sweden 
it hasbe'e n found aftes 1 
ing ovei a hundreel 
ditte‘1 1 nt s|)et ii's 1 bus, 
if left unchecked, this 
lust might seiiouslv 
atteet human life by 
elepnvmg us of the 
wlieat for oui bread 
Yet although rust is 
sue h a lembic* pest 
and in some years has 
cost farmers millions of 
pounds, its life-story 
IS a most interesting 
romance 

1 hat the streaks on 
the wheat were due to 
a fungus was known 
hundreds of years ago, 
but it was only when 
the microscope came to 


be used that it was found that the 
powdcT on diseased plants consisted of 
spores, which coulel spread to other 
plants and inf <»ct them w ith the discMsc 
Gradually men of science, by iiifiiiite 
patience, have found out the whole 
story of rust 

A Dangerous Neighbour 

The fanners whose ciops suffered 
from rust noticed that the disease 
apfieared only m fn Ids near whu h the 
barberry plant hapjK'iied to be growing 
As wt piobably know the barbt'iry is a 
retty shiub found in woods and 
ftlges, which has yellow flowtrs hang- 
ing in drooping clusti rs 1 liese change 
latei into oblong orange -red benies, 
which country people gather and make 
into a pleasant prescivc 

'Jhis strange fact about the presc^ioe 
of bailxrry wherevei lusf appeared led 
to investigation, and it was sexm sc'C‘n 
that when the le was ho baibi rry theie 
was no rust on wIk at hioni tins jxnnt 
th< hf( -store of the dieadcd fungus 
disease was giaduaily traced 


It was found that neai the end of the 
summei yellow or oiange jiatclies began 
to appear on the ujipcr surface of the 
bdi berry leaves and even on tbcir 
flowcis and young fruit Ilus was 
really the beginning of the plague whic h 
affe< ts the wheat and other cereals and 
at this stage it is known as b.ii berry 
rust 

If wc look at these patches thiough a 
jioweifiil microseojx we sh.ill notice 
that they arc made ii]> of wh.at ajipcaT 
to be a niimlier of little cups, .iiui on 
that account this stage of the disease is 
known as the' ‘ cluster cup ' stage 
Hut the fungus does not lemain on the 
ujiper surface of the bailicirv leaves, 
it soon cats its wav through to the 
undcisidi and, of course, cliaws the 
nourishment it needs from the leaf 

Attacking a Vital Part 

The barberry is, indi'cd, now a sick 
plant and soon shows the etfec t of this 
attai k on its vibils We must rt*me'ni 
lx I Ih.^t it IS by means ol its leaves that 
a ])lant is able te> make the starch which 
it net'ds, and if the 
stale h making appa- 
latus of the leal is 
dislroyeil or miuied 
the plant cannot tin ive 
In the ease of whesit, it 
cannot produce useful 
grain, for the whe at 
gram is fillccl with 
stare h 

W h( n the fungus lias 
eaten its way through 
to the inside of the 
bar be ri V loaf, little 
orange colout(*d globes 
a p j) c a r and attc i a 
time* these open ami a 
numixr ol spores (that 
is, a kind of seed) diop 
out Ihc spores are 
lamed by the wind 
and if theic is a wheat 
01 eithci t t real crop 
growing near by they 
t.^ll on the leaves ol the 
whcMt, enter its jiores 
01 ojx'nmgs in its sub- 
stance. and begin to 
diaw nourishment 
from the wheat leaf 
As a result this be^uis 
to swell up , the fungus 
thrives and produces 
fresh spores, which 
form the rusty brown 
streaks on the leaves 



!n the first picture we see on the left-hand a full, healthy ear of wheat, and on 
the right an ear of the same kind of wheat which has bwn attack^ ^ 
diseaM. In the second picture we see on the left a leaf of wheat with the 
Dowderv spots of red spores looking very much like Iron rust, hence the name. 
On the right we see a stalk of wheat with patches of the later spores, which are 
black in colour. Both leaf and stalk are shown somewhat magnified 
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WONDERS OF ANIMAL AND PLANT LIFE 


I hen the skin of th< wht if h if ope ns 
and tlic sptiiis now known «is undo 
or blight sjKJics .in t.irnedbv the wrind 
on to other \v)h il pi ints lu it bv 
when the v m turn d( velop a?id piodiK < 
spons J luis 111 i\erv short tnni tin 
rust dise.iie s])n ids tliiou^h i whole 
wheatheld and indee el ovei a whole 
disttu t 

Getting the Better of Circumstances 

Hut this IS not the e nel ot the sleu\ 
loi the nisi iiiiu n eeins to be luxe 
almost IS tiioii^li it hid inUlli^enee 
When the whe it iipens it is e)b\i<aisl\ 
^cttiiif IK II the time wluii the nut 
spons will finel ik) shelbi M this 
st 1 ^ t the fmif^ii be L.ins to prodiiee i 
elitiennt kiiiel ol spon wliiili me n ol 
heiciue e ill i ti lento spon the wonl 
me iiiiii;.’^ e oiii[i1e 1 ion mil it is Ihesi 
speires lint eoinplete the hie stoiy eit 
Hist toi tlie \i n 

Iliey till on the ^lound mil tile n 
the\ niiimi ili\e but sleeping iMht 
throu^^li the wintii Ihtn when the 
spnn^ lomis with its u,e.ni il sunshine 
mel w irinth the teleuto spein s ^erni 
in ite in tht | munel mel jinuluee new 
spon s 

When ( in the tspoieslmel isiiitible 
loelf,in^ with plenty eit nouiishment sei 
tint tile \ 111 i\ live md thine and 
pieMluee youn^ to c irt\ ein the iiee ^ 
Ihen IS no whe it foi the new cro]) is 
oiil\ just peeping ibove tile f^tound 
1 he spore s the n ton is they art blown 
tiv the wind di^ht on the b.ubtir> 
le IV es md then elevelo]) is iln Ael\ 
explained I hus we a eomplete 
eyele ol hit It is m e xliaoreliinr) 



On the left is shown a spore-case of the ted 
foi m of rust fungus that attacks the wheat 
plant, and on the right a spore-case of the 
black form of rust In both pictures the 
spores are greatly magnified 

story this lowly Jfunnus Imeling a wiy 
te) live .iiniel .ill sorts ot dillieiiltRs 
Wliere the elise ist is iili it is in 
important step m abolishing;' it to loeit 
emt ill the biil>eiry plants but this 
alone IS not efhitive lot in some cases 
the three stiges in which the spein's 
eleverleip ejii Inrbeiry wheat anel soil, 
are not ne.ctssarv anel one stigt may be 


omitted In lands and climates whore 
i suitable host plant lives thioughout 
the \ oar the ureeio stage alone is ne cdtd 
tor the eemtinuanee of the disease 

Any |)est is seioner or lateT conqiu'ied 
by men ot seitnct anel the wav m 
which lust is lioing conepKiedis by the 
jirodue tion of forms ol whe .it that are 
absolutely rust ]>roof Sue h a wlie at is 
known is 1 itlle Joss anel was bicd by 
Piofessor Thfftii eil Cambridge Unixtr- 
sity J his whe. at can be produced and 
will ile^uiish in elistricts where lust is 
life md 1 11011^^1 the. spoies may tall 
upon its k iv e s the y ii e un ible to make 
any iinoads It is as though an invad- 
ing atmy tticd to eiitei a (ountiy and 
was de fe iteel at the very outset 

The Greatest Pest of Crops 

1 he dist ast of rust w is known to the 
peoples e)t the ancient Me elite n me m 
eounlties md we find le fere nee s to it m 
the writings of Aristotle Sliabo Ovid 
Idiny iiid eilhers Jdmy indeed 
eke 1 ires th.lt it was the gicatesl pest 
ol the eieips 

I he Kemiins invented \ rust god 
whom they e 'ilk el Kejlngus and be 
III ve d that he could vv ird oil the disc ast 
from Ihf ir tiops On \pril 25th e ve ly 
veil which w'is ibout the tinie th it 
lust made itself miniiesl the^ celt 
biated i It 1st ealkd the Kobig ili i 
with the object til pk isiiig the god 
Reibigus Suiifiees were olleied and 
the god w IS imploicd to spare the 
crops No doubt when the disc ise wis 
less virulent the people lielieved thil 
Robigus had really he Ipeei the m as the > 
harfimploitel him to 


THE QUEER ANTICS OF THE JUMPING BEAN 


W i iniy sometimes set men in 
the stmts selling whit the^y 
ekseiibe is jumping beans ^ 
Ihese lie sin ill nut like objects 
which look ve ly ck id but which when 
placed 111 the w inn 
sunshine f o r a le w 
moments often bigin 
jumping anel moving 
ibout 1 hi Y e < rt iinly 
look very inysteiious 
md we. in i\ well isk 
wild It IS tint nnke's 
the jumping be mjiinip 
Ihest objt ets tire not 
le lly be ms at all but 
]>iits ol the liuit of a 
luge spurge which 
grows m Mexico 1 lie 
so t ilkd be in is one of 
thiee divisions of the 
iiuit .111(1 it IS i small 
grub inside that se ts 
the btan niovin^ 

V\ he n the find is on 
the plant a moth which 
is a near re kdion of our 
eodlm motli alights 
and lay s ar e gg from 
which in due eouise. a 
larva IS hatched This 
larva or e.attq>illai sexui 


bores its w.iy inside the find, eating the 
mitcridl as it goes but leaving the 
oute r skin intact 

Hy the time the seeds of the spurge 
plant .ire ripe the caterpillar inside the 


belli is fully feel and rr idy to 
change into a pupa It begins to sjim 
a network of silk and this proves 
very useful tor when, after the seed 
has fallen in an exposed pl.icc the 
hot r.iys i){ the sun pour 
upon it making the in 
side of the bian fartevj 
Wtirm foi its mm dt 
the little cate rpillai 
e an by sti iking its he ad 
against I he wall of its 
home anel using the silk 
thxcads .IS an ekistie 
band, cause the bean to 
ji rk over J he motion 
IS t e pe.it (d again and 
again till the insects 
home has be cm taken to 
a shadiei pkice^ 

It was a long time 
before the mystery ot 
the jumping bean was 
solved At one time 
the movement was 
thought to be due to 
the t xpansion of the an 
inside the bean owing 
to the Sun shining on 
the outside, but the 
explanation given lias 
solved the matter 



Inside a jumping bean, showing the grub or lanra, which causes it to jump 
For clearness the ** bean ” is shown greatly enlarged 
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THE LIFE-STORY OF A FOE THAT PREYS ON WHEAT 



Rust IS the name given to a fungus pest that preys on the growing wheat and does an immense amount of damage to it The fungus 
IS called rust because it appears as a red powder on the wheat leaves Its life-story pictured here is a great romance It begins on the 
of the barberry plant, where, seen through the microscope, it appears as little cups that produce spores These blow on to the 
wheat leaves, enter through the stomata or pores, live on the leaf substance, and later produce spores that spread to other wheat plants 
Here they germinate and when the wheat ripens produce spores of a different kind, which rest in the ground for the winter and in the spring 

produce new spores that begin life agam on the barberry leaves 
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AN OPOSSUM LOOKS OUT ON THE WORLD 



The alert-looking little animal in the photogiaph is a brush-tailed opossum, a native of Australia, and it has a pocket or pou^ like the 
kangaroo For that reason it is known as a marsupial, a name derived from the Greek word marsupion, which means a little purw 
or pouch It has grey fur, and is an animal of the night, bemg rarely seen m the daytime. It lives in the trees and remanM so perfectly 
still for a long period when it suspects enemies, that it is generally mistaken for a part of the tree to which it is clinging The Australian 
natives are very fond of its flesh It makes an amusing and interesting pet and is fond of bananas Its temper, however, is uncer^n. 
It can give a nasty scratch with its claws, and its bite is unpleasant, though the wound soon heals Tree snakes and dogs are hitter 
enemies of the opossum, so no wonder it hides in hollow trees except at night, when it hunts for food 
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THE LIFE-STORY OF THE COLORADO BEETLE 



Up to about 1853 the Colorado beetle remained an inhabitant ot the Rocky Mountain region, if's native home where it fed on common 
weeds With the increased settlement and cultivation of the Umted States however, the beetle spread westward and beq:an to prey 
on tne potato plantations, till at last it became a ereat pest involving the expenditure of hundreds of thousands of pounds a year in the 
United States and Canada to keep it down Its life-story ts told in the pictures on this page Great vigilance has to be exercised to 
prevent it getting a hold in England and Ireland, where it appears from time to time being imported probably with plants from America 
The Colorado beetle has many natural enemies including the crow, turkey and various insect parasites Frost, too, kills it off by the 
million Farmers destroy it by spraying the potato plants with arsenate ot lead Plants that are attacked by the Colorado beetle have 
few potatoes and what there are, are very small indeed Throughout the territory where the beetle is most injurious, and it now 
covers every area in the Umt^ States and Canada where potatoes are grown, there are two generations a year 
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AFRICAN ANIMALS SEEN FROM THE AIR 



This photograph, also taken by Sir ^an Cobham from his aeroplane during his flight across Africa, shows a herd of hippopotami taking 
to the water. The noise of the engine had evidently alarmed them. They are ponderous animals, but when necessary mey can move 
ycnr quickly, and, although so heavy, swim well in a river. Owing to the advance of civilisation the area in which the hippopotamus lives 
is becoming more and more restricted. Now it is to be found only round about the rivers Congo, Zambesi and Nile, but in ther eighteenth 
century it is known to have been captured as far north as the Delta of the Nile 
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romance oF British History 



THE END OF THE INVINCIBLE ARMADA 

The defeat of the Invincible Armada which Philip of Spain sent to conquer England is one of the great decisive 
events of history. Nothing more dramatic is to be read in the annals of any nation, and never was defeat 
so crushing. If the Armada had succeeded all history afterwards would have been different and there would 
probably have been no British Empire Here is the story of how brave and daring Englishmen, aided by 
Nature, humbled the pndc of the richest and most powerful monarch in the world at that time 


I N the Utter half of the sixteenth 
century the mainstay of the 
I’rotestant cause m Luri)])e is 
iiiwloubtcdly England ihe Hoioiina 
tion had been suppressed in Syiain 
liily and in a Urge part of (jeriuany 
and the Nethei lands and it was felt 
])y the Pope and the Catholn powers 
that if only Elizabeth could be tinned 
oH the throne and it placed bv a Konian 
C itholic so\ ereigii the whole of P urope 
would very soon be brought back into 
thi Papal fold J-lizabeth supported 
tlu l^rotesbints in the Low Countries 
against Philip II, the bigot ot Spain and 
that monarch realised he would nevei 
n cover his lost provinces until England 
was siibduetl 

It is not suipnsing that Philip should 
h iv( felt angry with 1 lizabeth and all 
her subjects 1 nglish privateers were 
constantly preying on his treasure ships 
and treasun cities whiU the nations 
will nominally at peace and Eli7«ibeth 
so f II from punishing the freebooters 
encouraged and honoured them Not 
onlj so but in Lnglish plays the 


powerful rulei of a laigc put oN urope 
and nearly the whole of known Vmtiica 
wss lampooiKd and ridiculed in i wiy 
that must have infiiiiited i lar lisscr 
min 

It must have Im^cmi his ptMsonal wish 
as well as a politic il necessity to 
chastise the nition and its hostik 
queen When in addition tht priest 
uddon monarch was uiged to the 
conquest ot hngland as a ielij;ioiis duty 
which would insure the help of the 
saints and the praise ot all hcivin he 
felt little hesitation espciiilly as he 
was convinced that not only was God 
on his side but the big battalions also 

Philip Wtis absolute moninh over 
Spam Portugtil and a large part ot 
Italy and the people of these cbiintncs 
wen at that time rcgaided as the great 
seafaring nations of the world h as 
they who had made tht recent won 
derfiil distoveiies in the I ast and the 
West it was they who crossed and 
reciossed the oceans ind it was they 
who (atned on regdarly ihe trailing 
with far distant 1 nds As a consc 


quenct i’hilip tould imishr the 
mightiest nivy the world had ever 
seen and Ins wuiiors wtri noted 
throughout T iirop as tlie most skilful 
and ruthless that wt re to be found 
Ot course the I nglish had their 
Di ik( and Hawkins and other daring 
privateers who h.icl done gnat damage 
to Spinish shipping but it was Jelt 
tint success had been due more to the 
ell ment of surprise and luck than to 
leal supciionty If only the mighty 
powers of Spain were g.ithered togethf r 
and one big coiuentrated effort made 
the upstart island in the north could 
be subdued its people chastised its 
sovereign dethroned and the land 
become piactically a vassal of Spam 
Preparations wtu IhcTcfore made in 
the Spanish Portuguese and Italian 
poits to gathei together a mighty 
arm ida for the conquest of England 
It soon came to be called the Invincible 
Armada As a fighting force it was to 
be perfect and nothing could resist it 
but when there was adrlecl to this the 
Pope s blessing and the pationagc of the 
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s.nnt*- vittoiv uas pliutd Ixvond tri< 
shadow of .1 doubt 

In am unt liim s th< i(‘ wa‘- a Kin^ of 
Israel uho nplud t<i flu Ixnsts of a 
Syrian inonanli a Kind of IMnlip c»f 
othti d«i\s J (d not him lluit ^luU th 
on Ins hirmss l)o,ist hims( II as Ik tint 
pidlith it olJ 11 is 1 pit\ tint 
idiilip s nitiiiv pi If stiv a(l\ i f IS <lid not 
luin tins j;;()od Hiblif d ad\ui* 

A Dramatic Moment In History 

llif* (oinin;/ ol IIk Inviiuiblf Aimada 
into 1 nf*li h waters rind tlx lati wliitli 
ovfitook it h iM l)<*i n d< St ribf I .is tlu 
ino^t dranialit imitlfiit in <>ur national 
liistoi\ .nid it n pfiltiHv tint It 
was ]>trlup» till thill tiiininj^ point 
in niofitm histon ind it is with f^ood 
ri isf>n that Sii 1 tlw ird ( r<<isv in 
limits It in Ins hilKtn JHsisivt 
Itattlfs of tlu* WoiM 

Whtn till Aini.ula was rt*adv 1 inopt 
stooil b\ in ft 11 fill siisjM nst to bt htild 
what wtiiiM bt thf n Milt of Iht ^rt at 
Last in the >*.11111 t»l liiiin m politics 
11 Philip h kI won Hit* >* iim l Yottst 
antism wtuild h ivt ditxl the Impiisition 
with rill its honors woiiltl li ivt been 
intiothii ( rl, and tin l!.n>*hsh nation’s 
fist to world powii woiilti ntvtr havt 
bt t timt a irii t 

Mter Jon« pit jur.itiori tin >{i<at 
Ainiatia w is f'rithiitfl in tin la^n^ 
in tin spini^ ol 1 ^<‘a<lv to sill lor 

bn>^lainl I vti> tiling; h.id not f^onc' 
sinootlil} foi tin It mbit brain is 
Ih iki , who had alit id\ wioii>*ht such 
hi\(K 111 ^nnrn i hatl t nit red the 
'1 i>,u> and burnt d <1 K^fat dt il ol the 
•‘Iiippiiif' .mil in.in> of tin stoics which 
had In (11 >*itli<r(sl time lit with a 
tom h ol humour t.illtd tin exploit 


Sin>*( iiiR the KinR of Spain’s beard ” 
rind hi wonltl probably have flt‘Stioved 
the RRMtei p.irt ol the ^irnada it 
1 li/rduth with the stiant»e t)er^trslty 
whn h ilways t haiac tensed heu , had not 
lt)i bidden him 

It has bten sanl that whom the Rods 
inltnid to distiov they hist make mad 
and suiciv 1‘hilip was mat I when he 
< iitrustetl the command ot his Rroat 
'Viniada to the Dukeot Medina Sidonia, 
a wealthy noblt man who knew nothiUR 
whatt \ er ol naviRation clisliktxl tin 
water, siitteied fnim seasickness and 
knew none of the t omin.mdcTs who 
would SCI VC imdci him 

\t fust if had been intended to Rive 
the command to tin Maitpiis cjf Srinta 
( lu/ one of the Rrtxitesl seamen and 
naval w.irnois cjf Ins age, but nnfoi 
tunatcly toi Spam, thouRh luckily for 
1 TiRland Santa (ill/ who was st venty 
thiec \e.iis old died befoie tin Ainiada 
Wris ready, otlic^rwise the icsnlt ot the 
e\p<‘dition miRht not ha\c bt‘en what 
history has recorclt^d 

A Master of Delay 

S.intri ( ni/ had been all Im strikinR 
cpinkly, but Mc'dina Sidoiiia was a 
master of ]>roci«istmation It is one 
ol tin mysleiies of liislory why Philip 
rX])pointed this man to the supiemt* 
coium.iiid m so impoit.uit an entc i])iisc 
lie did not want the lob and did his 
best to RC‘t c^ut ot it ” Mv health is 
brid In wrote to Philips secretaiy, 
“ and Inim my sin.ill expedient t of the 
wattu 1 know that 1 am always seasick 
I he exjK'dition is on such .i scale 
and the ob|(M t is ol such high import- 
anc(‘ that the person at the head ol it 
ought to uridt rst.ind n.iviRation and sea 


fightiiiR, and f know nothmR of either, 
1 ha\e not one of those essential 
(]ualihcati(ms I havt* no aujuaint- 
aiues arnoiiR the ofticers who are to 
sene untiei me Santa Ciu/ had 
infoimation about the state of things in 
FriRland T have none Wc*ie I com 
petent otherwise, 1 should have to act 
in tin* dark by the opinion of others 
and 1 cannot tell to whom I may trust 
The Adekintado of Castile would do 
bettei than I Our J^ncl would hel]) 
him loi he is a gotxl ( hristian, and has 
fought in naval battles It \ou send 
me, depend upon it, I sli.T-JI have a 
bad actounl to render ol niy tiust " 

Instructions from the King 

Medina Sidoni.i may have been a 
poor se«inian, but he was certainly .a 
good prophet The Duke had his in 
stiuctions from 1h King He was to 
go straight up the English Chanm 1 to 
the Noith Foieland, and put himself 
in communication with the Duke oi 
Paiina, who was Ratheriiig a large 
army in the Nethci lands for the con 
cpiest of England 

Philij) evt‘ii told him to keep on the 
b iighsh side of the ( haniicl, becaust 
the watcu was dcH pt i Iheie If lie fell 
in with Dr.ikfc he Wris to take no notici 
of him unless he* was attacked and w.is 
to k( c'p on his courst 

It IS cMs\ to see in leading J Tulip’s 
instrui lions, th.it wink he m.iy h.nc 
anticipatc^d only tpiahtu'cl siiiccss, ht 
nevc'r dic'amt th.it his IriMiiciblt 
Atm.ula ctmltl possibly meet with 
disristei Weie thcie not iSo prit'sts 
aiid«f<iais in the ships, ,dl of wlioin were 
praying foi success against the Ju n lu s ^ 
It IS tine there wen onl\ 8«) doctors 



Drake's ship capturing a Spanish galleon while the English fleet cha<ies the Armada as it sails up the Channel in the form of a half 
moon From a tapestry destroyed wlien the old House of Lords was burned in the year 1834 
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The defeat of the Spanish Armada in the English Channel. From an old painting 


and siirjU[<"Oiis, but that was roj^ardod 
aM a small maU«"r, for llu* welfaiv of 
iiKMi's bodif’S was as nothing compared 
with the welfare of their souls. 

For Spain it was indeed unfortunate 
that Santa Cruz had died. While he 
lived he saw that ]>roper stores were 
.lecunmlated, tint after he had gone 
rascally contractors began to fleece 
their country. The Armada was to 
have sailed in March, but it could not 
do so, for it was discovered that the 
salt imiat was putrefying in the casks, 
the water which had stood in barrels 
for weeks had become poisonous, the 
sup]>ly of powder and ball was short, 
and there were few .sj)arc ropes, spars, 
<ir anchors. Froude, the historian, tells 
us : “ The contractors had cheated as 
audaciously as if they had been mere 
heretics, and the soldiers and manners 
.so little liked the look of tlttrigs that 
they were deserting in hundreds, while 
the muster-masters drew pay for the 
lull numbers and kept it " 

The Great Armada Starts 

It was May 14th before the great 
Armada of 130 sliips with banners 
flying dropped down the Tagus, It 
made a fine show. Seven of the ships 
Were over a. thousand tons — leviathans 
tor those days — and sixty-seven were 
over 500 tons. They were armed with 

gnns, and the Duke's flagship 
flew a consecrated banner. The Armada 
was divided into squadrons under 
famous commanders, and the men 
formed a very mixed crowd, for six 
different languages were spoken on 
board the ships. 


Afl<.*r remaining at anchor at the 
mouth of the 'Pagus for a fortnight, 
th(‘ fleet at last set < ’-:t for sea on May 
28th But there was trouble at once. 
The casks of foul w'ater w'ero leaking, 
mt^’it and fish were stinking, the bi.s- 
cuits w('rt‘ mouldy, and .soon whole 
crews were suttermg from dysentery, 
while others were poisoned by the bad 
meat. Not only the men, but the 
ofiieer.s also soon lost heart. When the 
Duke w\'is told by his advi^ers that 
he must put int(* .some i>ort for fresh 
supplies, ne was afraid to do so in case 
liis men deserted wholesale. 

An Admiral In Distress 

By June 10th, when the wind shifted 
to a suitable quarter and the fleet 
could sail on its course, practically all 
the .salt meat, fish and cheese were 
found so putrid that they wore throwm 
overboard for fear of pestilence, and 
the men had to live on reduced rations 
of weevily biscuits. The state of things, 
indeed, was so bad that it w’^as decided 
the Arm.ada must put into port before 
it could go on. 

Suddenly a gale came on, and many 
ships were ciisTna.stcd anrl otherwise 
daraageil, w’liile large numbers were 
scattered and lost sight of one another 
and of shore. The poor Duke was in 
distress. "It is the more strange," 
he wrote to Philip, " since we are on 
the business of the Lord, and some 
reason there must be for wliat has 
befallen us. I told your Majesty that 
I was unfitted for this command when 
you asked me to undertake it. I obeyed 
your orders, and now I am here in 
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Corunna with the ships dispersed and 
the forces remaining to me infiMior to 
tlie enemy. The crews arc sick and grow 
daily worse from bad food and water. 
Most of our provisions have perished 
and we have not enough for more than 
two months’ consumption " 

Kvi^nlually the missing ships gath- 
ered together and the Armada was 
re victualled, the fresh food and pure 
walei restoring the sick to health, so 
that not one died. 

Much precious time had been wasted, 
but on July 22nd the Invincible 
Armada made its second start from 
Corunna, and a week later it found 
itself at the entrance to the English 
Channel 

England’s Strength at Sea 

Now lei ns see what preparations 
had been made in ICrigland to meet this 
great menace Thirty years of peace 
were supposed to liave made the 
English nation soft and iinwarlike, a 
mistake that the Germans made in 
1914 It is not surprising that Philip 
thought he would easily lK*at the 
English, lor at this time the English 
naw consisted of only 38 vessels 
carrying the Queen's flag", and of these 
only 13 W'ere over 400 tons. 

But to supplement this fleet there 
were large numbers of privateers fitted 
out by merchants and others, and 
armed at their cost, while men like 
Drake and Hawkins and I-,ord Howard 
of Effingham fitted out ships at- their 
own expense. Altogether, during the 
ten days in which the English and the 
Spaniards were opposed, the English 
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fleet consisted of 107 ships, but about 
half were vessels of less than 100 tons, 
the size of many sailing yachts to-day. 
On board there were 13, 0-^5 men, 
whereas the 130 Spanish ships had on 
board 2<),333 men Protestants and 
Koman Cat holies alike rallied round the 
yueen, determined to ke^p out the 
foreign mvatler, and I-oid Howard of 
Effiiigliatn, the Lord Adinirfal in charge 
of the fleet, was a 
Catholic. ^ 

Tliere is no doubt 
that the Elizatiethan 
}X‘riod is one of the 
greatest jxTiods in 
English history, but 
it was due to the 
daring and brilliance 
of her subjects and 
not to the ability of 
the Queen She is 
often called Good 
Queen Bess,” but the 
way she treated the 
seamen who were 
fighting for her 
throne shows her to 
luve l>een anytliing 
but good 

Like her grand- 
father, Henry the 
Seventh, she was 
mean and ungrateful, 
and she not only 
starved her gallant 
sailors before and 
diLiring the fight with 
the Armada, but she ^ 
did the same after Queen El«abeth r 
the victory was won. 

She kept them short 
of e'lmmunition. so that they could 
not entirely smasii up Philipps great 
fleet, as they would have done had they 
lieen i)roperly equipped, and siie let 
them die of disease and bad food, 
holding back their wages till many of 
them liad died and no longer reciuired 
them 

The stores supplied to the Briti.sh 
licet were something like those pro- 
vided for Philip's men We arc told 
that one month's provisions were dis- 
tributed to make them last for six 
weeks at leiist, and six men were placed 
at every four men's mess. Ttie beer 
provided was sour and poisonous, and 
caused dysentery, which carried tlie 
iMX)t .saikiis off by .scores Drake and 
Hcmiird, unable to be.ii the sight of 
their men suHeriiig, bought wine and 
arrowioot at IMyniouth on their own 
responsibility. 

A Miserly Sovereign 

The miserly Queen afterwards Ctalled 
them to account for what she de- 
scribed as extiavag.ince, an ” extra va- 
gimce ” whith had probably saved the 
lives of a thousand gallant men to 
fight for her Lord Howard would not 
defend himself, but paid the bill out 
of his own purse. Such was the grati- 
tude of ” GcmxI Queen Bess.” 

After the Armada had been sent 
home, lame and broken, it came to be 
the fanhion to attribute the English 


victory to a miracle wrought by Provi- 
dence, but there was no miracle about 
It. The Spaniards were beaten by better 
iMjats. better seamanship, bigger guns, 
better gunnery, and greater daring. 

While the weight of metal wliich 
Philip's 2,430 guns could throw ex- 
ceeded enormously that of the English 
broadsides, the English guns were 
larger and had a longer range. Further, 



Queen Elizabeth reviewing her troops at Tilbury Fort after the defeat of the Spanish 
Armada. From the painting by Huck 


they fired four shots for every one the 
Spaniards fired, and their ships sailed 
two feet for every one the Spaniards 
could cover. Both sides were badly 
supplied with ammunition, and several 
times the English had to lireak off the 
action because they had no more 
powder and shot. 

A Famous Game of Bowls 

On the afternoon of Friday, July 
2yth, a pinnace ran into Plymouth 
Sound with the exciting news that the 
Spanish Armada was off the Lizard. 
This was unexpected, for the fleet was 
sup^xised to be still refitting in its own 
harbours. It is said that when the news 
arrived a game of bowls was being 
played by the Itnglish captains on the 
Jloe. It is certainly the most famous 
game in history. I>rakc, Hawkins, 
Jl'robishcr, and possibly Lord Howard 
of Enirigham, the ICnglish Lord- 
Admiral, were all taking part in the 
game, and when the news reached them 
the captains started to go to their 
boats, but Drake coolly called them 
back and insisted that the match should 
be finished. ” There is plenty of time,” 
he said, ” to win the game of bowls and 
beat the Spaniards.” 

As one iiistorian says, ” Drake and 
his friends aimed their last bowls with 
the same steady, calculating coolness 
with which they were about to point 
their guns. The winning cast was made ; 


and then they went on board and 
prepared for action with their hearts 
as light and their nerves as firm as 
they had been on the Hoe bowling 
green.” 

Messengers were sent off at once to 
London and signals lighted to warn the 
whole of England that at last the enemy 
had come. As J^rd Macaulay puts it, 
referring to the beacon fires : 

Ni(;ht sank upon the 
dusky beach and on 
the purple sea, 

Such night in England 
ne'er bad been, nor 
e'er again shall be. 
From Eddystoneto 
Dcrwick bounds, iroin 
i^ynn to Milford Hay, 
That time of slumber 
was as bright and busy 
as the day ; 

For swift to east and 
swift to west the 
ghastly war-flame 
spread, 

High on St. Michael's 
Mount it shone ; it 
shoneon BcachvHcad. 
Far on the deep the 
Spaniard saw, along 
each southern bliins 
Cape beyond cape, m 
endless range, those 
twiiiklingpointsof Arc. 

The Spaniards did 
not take long to find 
out that they were 
quite outmatched in 
I seamanship and gun- 
nery by the daiing 
[eat of the Spanish English. 

They came up the 
C'hannel, and when 
they approached Plymouth Lord 
Howard's fleet, which lay between 
them and the shore, daringly sailed 
across their front at night and camc‘ up 
in their rear. The Spaniards were 
astonished, and thought at first that 
it must be anotlier fl(‘ct than that which 
they had seen the day before, but they 
were to be surprised still more. 

The design of the English vessels 
had been very much modernised ; the 
high *' castles,” which fighting ships 
in those days carried at poop and 
stem, had been very much reduced in 
heiglit and size, while the ships them- 
selves had been lengthened to give a 
greater range of broadside gunfire. 

The Spanish Shots Fly Wide 

Being faster and lower the Ark, Lord 
Howard's flagship, and its companions, 
wen* able to ny past the Spanish 
galleons, pouring in a heavy broadside 
while remaining out of range, and 
even when they went nearer the 
Spanish fire passed over their decks 
and did little harm. Some of the 
smaller English boats, little bigger th^ 
fishing boats of to-day, were quite 
cheeky. They ran in under the tower- 
ing galleons of Spain, fired their guns, 
and ran out again wi^out any harm to 
themselves. 

The Spanish idea of fighting was to 
close with the enemy as quickly as 
possible, fix the vessels together with 
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grappling irons, and then ponr over the 
side, fighting in the same way as in the 
taking of a castle on land. But the 
Hnglish bad no intention of allowing 
the Spaniards to get near enough for 
this, and so as the unfortunate Armada 
siiil^ up the Channel it was harassed 
by the English ships following closely 
on its heels and practising their very 
effective tactics. 

jt was not long before the first 
Spanish vessel was captured, and that 
was an important one, the flagship of 
Bon Fedro de Valdez, captain of the 
Andalusian Squadron, with tlie com- 
mander on board. Drake took Don 
J’edro on board his own ship, while a 
privateer later towed the Spanish flag- 
ship into Torbay. It was a useful 
capture, for in it were found some tons 
of gunpowder which were sent by a 
svrift trawler to the English fleet for 
use against the Spaniards. 

'J'hen the flagship of the Spanish 
Admiral Oquendo 
blew up, and hun- 
dreds oi seamen and 
soldiers were killed. 

It IS said that the 
(aptain had struck 
the master - gunner, 

\vho was a (Jerman, 
and he, in a rage, 
went below and 
thrust a burning 
linstock into a 
jrowder barrel and 
then sprang through 
ii iKirthole into the 
sea. After the ex- 
plosion the damaged 
iiull, which was 
abandoned, was 
Hik'd by the Engli.sh, 
wlio again found 
some unexploded 
powder barrels in the 
hold. 

*lhe Armada con- 
tinued up the 
('hanncl, the English 
following and annoy- 
ing it, and on the 
night of August 3rd, 
which was practi- 
tally without wind, 
some English boats, seeing two Spanish 
vessels more or less becalmed liehind 
the main Armada, went out and started 
Lowing them away. In the morning, 
wticn the wind sprang up, other Spanish 
ships went to their rescue, and in a 
collision the rudder of J.,ord Howard's 
Aik was lost. 

She was now unmanageable, and 
Spanish ships bore down to capture 
her ; but in a moment a number of her 
own boats were lowered and, taking 
her in tow, pulled her round in the 
right direction, so that she could slip 
away just -as the Spaniards thought 
they had her within their grasp. We 
arc told that, although the swiftest 
ships in the whole Armada pursued her, 
they seemed, in comparison, to be at 
anchor 

l^oor Medina Sidonia was quite hurt 
that the English would not allow him 


to get alongside and fight in the ortho- 
dox way. Wntmg to the Prince of 
Parma, he said : " The enemy pursue 
me. I'hey fire upon mo mo.st days from 
morning to nightfall ; but they will 
not close and grapple. 1 have given 
them every op])ortunity. T have pur- 
IHisely left ships exposed to tempt tnem 
to board, but they decline to do it and 
there is no remedy, for they are swift 
and we arc slow.** 

The Fate of a Vast Fleet 

So things went on till August btb, 
when the Duke of Medina Sidomu, 
afraid his ships might run on the 
(xoodwin Sands, decicled to anchor in 
Calais roads and wait there till Ioanna 
was ready. It was a dangerous place, 
for there were awkward c urrents. Tlu*n 
came the turning point in the fate of 
the Armada. 

Somewhere atKnit midnight, the 
watch on the Spanish ships discerned 


through the gloom certain dark ob)ects 
drifting on the tide towards the jilaco 
where their galleons lay thickest Sud- 
denly these mysterious objects burst 
into flame, and it was then realised 
that the English wore sending down 
upon the ancliored Armada a number 
of dreaded fire-ships There was no- 
thing original in this idea ; fire-ships 
were a common method of fighting in 
those days. Hut the Spaniards were 
particularly terrified of them, for they 
had had a dreadlul ex]>crienco with fire- 
ships at Antwerp not long before, ami 
they thought that these, like those at 
Antwerp, were loaded with explosives 
and would scatter destruction all 
round. 

Medina Sidonia gave instnictions 
that all his ships were to cut or slip 
their cables and make for the open 
sea. Panic spread through the entire 
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Armada, and though the fire-ships did 
not reacli tht‘ Spaiiiaids but burned 
away harmlessly to the water's edge, 
they had done their work. They had 
driven the Armada out of its berth. 

One of the galleasses ran aground 
and was captured, though it had to b(' 
given up to the French later, and the 
bulk of the Spanish ships were mixed 
lip in a tangled, helpless mass, where 
they lx‘came an easy target for the 
Engli.sh guns. 

Some were sunk, others, badly 
damaged, drifted helplessly towards 
Osttmd, and as the wind blew hard the 
hulls of the galleons were heeled over 
.so that they were exposed lielow their 
water-line. Shot after shot went 
through their timbers, killing and 
wounding hiindreds of men and causing 
m.)thing but confusion among the 
huddled masses who had been gathered 
on boani lor the conquest of England. 

'fhere were gallant captains in the 
Spanish fleet who 
wanted to turn and 
fight the English, 
but Medina Sidonia 
ha<l had enough, lie 
was no seaman, and 
he wanted to get 
home. So the de- 
cision was taken to 
.sail away up the 
North Sea and round 
Scotland and Ire- 
laiuJ, returning by 
that long and dan- 
gerous route to 
Spain. 

Had the English 
been p r o j) c r 1 y 
equipjied by their 
Q 11 e 0 n with am- 
munition and food 
they could h a v e 
smashed uplhi* Great 
Armada so that 
probably not a single 
ship would have got 
back to Spam, ihit 
the miserly yucen 
would not send 
sujiplies, and so 
the Armada esi'.iped 
the English foes. 
Howard and Drake chased it as 
fai as file Jorth ot Forth and then 
had to turn back, for they had no 
ammunition for another battle. 

Hut the fate of the Armada was a 
tragic one. 'J'errific storms rose, and 
as the ships passed round the terrible 
Irish roast one aftiT another was 
wrecked, and most of the survivors 
who landed were murdered by the 
barbtirous Irish. Donegal, Mayo, (ial- 
way, C'laie and Kerry all took their 
toll, and when many months later the 
last of the fugitive vc.ssels returned to 
Spam il was found that no fewer than 
f>4 of those that had sailed so proudly 
to the conque.st oi England had been 
lost with their men M‘he loss of life 
was more than 1 0,000. 

Among the victors the loss during 
the ten days of fighting was almost 
negligible, but many died from sickness. 



The Commander of the Andalusian Squadron of the Spanish Armada surrendering 
to Sir Francis Drake on board the English admiral's ship The Revenge. From the 
painting by Seymour Lucas, R.A 



THE CROUCHING LION THAT GUARDS THE STRAITS 
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The great rock of Gibraltar, shown here, has been described by Thackeray as ** the very image of an enormous lion, crouched between 
the Atlantic and the Mediterranean, and set theie to guard the passage for its British mistress ” Its shape certainly is suggestive of a 
crouching lion and for a couple of centuries or more it has guarded the straits leading into the Mediterranean It used to be true that he 
who held the rock of Gibraltar controlled that sea But with the coming of modern weapofts — the long range gun, the submanne, and 
the aeroplane much of the value of Gibraltar as a fortress has gone Nevertheless, it is still thought of as a symbol of British might 
and powei Gibi altar consists of a great mass of limestone rock nearly three miles long and half a mile to three-quarters wide. It 
is nearly four times the height of St Paul’s Cathedral In the heart of tile rock are a number of caverns which were in ancient times 
used as dwellmg places and as graves In them have been found the remains of piehistoric animals One of the caves, whose entrance 
IS over a thousand feet above the sea, has a hall 230 feet long and 65 feet high Its floor and roof are connected by great stalacite 
columns fifty feet in height linked by arches at the top Large stalactites and stalagmites are also found in many of the other caves 
In the 1939*45 galleries were tunnelled through the rock to form bomb-proof stores, and an airfield was laid out at its base 




THE UPS & DOWNS OF GIBRALTAR 

Most people would be shocked if they were told that Great Britain was s^oing to lose Gibraltar. For two 
centuries or more it has stood as a symbol of British imptej^nability. Ncvcitholess it is a fact that at some 
time or other we shall lose this sjieat rock fortress for ((eoloi^ists tell us that it is slowly sinking into the sea. 

Here we read something about this interesting fact 


W ill N vve W lilt to suggest Ul,lt <1 
thing IS film and line h.ing<Ml)li 
wi oltiMi sp( al\ of it as nn 
]Megn.ihle as the UncU of (iibialtai 
Hut IS the Rock of (iihi.iltai niipieg 
luihle ^ Is it so linn tliat it ( in m v^r 
1 m ino\e(l ^ 

giologists till us that ^o iai 
troin tins Ik ing the i «ise (iihialt.ii n 
sloi\l\ sinking into the sea .nul that 
one (la> it is hki Iv to disappeai alto 
g<th(r ( )f I ouist , it vnil not l)i in 0111 
Him, I01 thi moMuicnt is mi\ •, 1 o\> 
hut It IS none the U ss sun 

T iki otlui p.iTts ol till woilil siK h 
loi I \ani])le, as the I nghsh I)ovmis 
( iibraltai w.isoriii undt 1 tlu ii .i 1 Ik 
R ock n inaile u]> ot liiiustum, and as 
\\( know him sloni i unset'* of tin 
n III iins of littk i TtatuRs that h\i d in 
the SI a long agi s ago 

Hut apait tioin its foniiation wi 
know that (iibialt<ir has bei n iindi 1 
the sc<L Idi at \aTicnis jioints on its 
'>uilat( theie an* heai lies wliuli at 
•*oint tune or othci must ha\e bun at 
n below the si a li \ 1 1 
(•ibialt.iT is now r feet aliove 
the sea level, l>ut wi kiiow^ fiom tliese 
biMclus that at some time it was not 
moie Ilian 700 Ictf high, and was then 
m island unconnnted with Spain 


i mix child 111 till haiihriid Siinds of 
these bt *u lies wi find thi sIkIH ot 
Lii itun*’ wlmh 1 im d in thi a 1 

Hut liow do the geologists know th it 
(iibialtai is .igain sinking into the •-e.i ^ 
Will Unit iieseMidn isoiis In tlu 
liist t>late, (ritualtai rests upon a gieit 
iotk\ h dge Of shelf tliat at oni turn 
re Kind out into tin -*i a for maiK 
half .1 inih fiom the piesint shoie liiu , 
.ind e'lided in i (lift Ihtii is little 
doubt that at oni time this subintreid 
hdgi w«is tlie top ot a ihff Ih it looki d 
out on to thi Meditin iiii an 

I hen higii ii]) on the ia>t sith of tlu 
Ruck nun ( atalan Hi\ is a huge 
«nta of “*and wliitli has been blown 
tliiK Hut wlu'ie did it tome bom ^ 

1 Ill'll IS 110 known ivisting ' uine 
fioin which till sand < .in ha\e blown 
ind Pioftssoi (aikie has deelaicd ’ 1 
it n list ha\e diitted liom a sand\ 
beach tliat onti < xisleil to tlie east 
of the Roik This beach w.is, no 
doubt, the submerged I'dge, as shown 
in the ])i(tuie diagia cm this ])ai'e 
riu ii in the thud Dlaee beneath the 
suilace of the fsthnuis of Jama v\huh 
links the Rot k with Spain, theie is a 
hiM I of sand, about Icet deep, ion- 
faiiiing shells of a kmelthal aie found m 
the Me'ditciraiiean to-dav riieii i oim s 


a la\ei of I la\ .ibout two li'ct tint k, and 
below th il moil sand to a gii.it dtptli 
Now the I lay lepiisents mail 11. il 
that has beu'ii wasfied down in com 
]>aiatiMlv uiinf tnm s fiom the 
liiglui lands of Spam It must ha\i 
Ik I n aboN e giound when tins wa> done 
but tlie 1 mil lias iiiii i sunk 

Ofeouisi, tlu subsidiiue of tlu gieat 
Roi k is VI IV "'low null ed 11 we lan 
pidgi b\ the i.ile at which otlui paits 
of I uiopt s wistein ibotiid aie 
sinking till II it would not he moK th.in 
about a loot in a eintiirv, so th.it 
T p) 000 \(,iis would 1 lapse bclore 
(^ibralt.u w.is hiialK lost to us Of 
(oiiisi m.in\ things may h.ip]>en bi foil' 
th.it time Other gi ologii .d factors 
iii.iy ( ome in, .md insti ad ot the aib 
mu genu being (ontinued then might 
bt .inofhei elivation 

Hut m .iddition to the general sub 
sidenec ot that iiail ot the haitli’s 
mist thiie is, of louise, tlu itgiil.ir 
w( itheting ot tlu Hoik, which in the 
course of ages would wtai it Ic'vel 
Ram, wind, heat .ind < old all have 
tliiir pait in disintegi.iling thi' lime 
stone I he Roek looks very firm and 
solid as we pass it m .1 shij), and it is 
till refoie all the moie staithng to he.it 
th.xt .it some timi we must lose it 



This picture*diagram by Mr, G. F. Morrelk the well-known geologist, shows a vertical section through the Rock of Gibraltar. The lock 
IS situated on a submerged ledge, the edge of which represents a shore-hne that once extended from a quarter to half a mile out to sea 
from the present shore-Une, and this, with various other indications, seems to show that though the rock has risen out of the sea it is 

now gradually sinking back again and will one day disappear from sight 
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THE REGIONS OF FROST AND FIRE 

LOFTY MOUNTAINS WHERE SNOW & HEAT EXIST TOGETHER 


O NI ol the stranRcst tontrddictions 
in the whoU of the woilcl of 
Nature is the fat t that fiost and 
fire snow and molten rock should be 
eloscly linked together \rt such we 
find in the ease of lnan^ of the three 
hundred volcanoes or more that are 
scattered about the J irth s trust and 
form safety v«ilvts for the molten 
material be math the solid exttiior 
J he neaks of seune of these volcaneies 
louml in noithein lititudes and alemg 
the loft\ langt of the \ndes are pei 
pctuillv ••now el id \it from time to 
time the\ belch out fire and molten 
roe k 

Wc rniglit well .isk how it is that a 
mountain whieh is a vent for white heit 
Kxk and h is lire be math it can be 
cold enough for snow to rest upon its 
ilope s 

Well It IS true th it the* lava sti earns 
out at a white heat eithei over the 
eelge of the eider or, as more ofteni 
happens thiough hssures in the sides 
of the eone It is \er\ hot when it 
first comes out and 


el del bring often quite cold, and 
when snow falls it remains frozen 
in its str luge position Yet the fire 
may not be very far off and anyone 
who elimbs to the toji of the crater and 
looks over may set the molten rexk 
below 

The World^s Highest Volcano 

( otopaxi, which rises m the Andes of 
leiiadoi to a height of le^bi^ feet, or 
iicaily four miles above the level of 
the sea is the highest active volcano 
in the world, and it is peqietually 
snow covered \et over the crater, 
whii h IS half a mik m diameter, a fiery 
glow IS visible at night In eruption 
vast quantities of hot ashes arc tin own 
out through the mouth of this volcano, 
and the heat of these, by melting the 
snow on the slopes of the eone, causes 
very destructive floods which sweep 
into the valleys below 

It IS not, howcvei, only the loftiest 
volcanoes that have snow on their 
slojKs Lven Etna, which is less than 


11 cx>o feet high is under snow during 
a large pait of the year 

Formerly, of course the Earth was 
much more subject to volcanic action 
than it IS now It is not often that we 
get a huge eruption, but in past ages 
there must have been eruptions coin- 
paiiel with which the most severe we 
have experienced during the last few 
hundicd }tars are mere child's play 

In the states of Idaho, Washington, 
and Oregon there is an area of 200.000 
squaic miles known as the Columbia 
Plateau, which is formed of a senes of 
lava sheets In some places the lava 
is nearly a mile thick and we can have 
only a faint idea of the eruption that 
could pour out such vast masses of 
molten rock 

Volcanoes have done a great deal 
of haim from man’s point of view by 
destroying life, human animal and 
plant Large aieas of once fertile 
i ountry have been devastated and 
turned into rocky wildernesses Yet 
the woik of volcanoes has not been 
altogether without use 


flows r ipidly but soon 
It begins to c<K)l and 
it IS not long before i 
solid crust foims over 
the molten stieani 
which moves moic and 
m o I e slowly as it 
travels fait her from 
the vent of origin 

The Lava Crust 

I he eiiist of a lava 
stuain IS a poor con 
duetor of he tit, and 
b( cause of that the 
outside may be i]uitc 
cool while undeTiH ith 
and not vc i\ f ir down, 
the rock is still molten 

this f let that tlie 
solidified lava is a bad 
eonduetoi of heat acts 
ill two ways 111 +hc 
hist pi lee it mikes 
the outside of the crust 
cool and if furfhei has 
the ctUet of prevent 
ing the he it of the 
molten roek bclem 
from tsLajiing tiirougli 
the crust inte» the an 

1 fiisn ituralh results 
in the molten roek re 
taming its heat iniieh 
longer thtiii it would 
otheiwise do inel so it 
e out in tie s to flow ind 
eiften buists through 
the e<K>l eiiist tint is 
rapidly foinimg 111 the 
front of the 1 a v ii 
stream 

That lava when cool 
is a bad eonduetoi of 
heat lesults m the 
slopes of an active 



Ihe burial of organic 
remains by streams of 
lava has preserve d 
many fossils that 
tlirow light on the past 
history e>f lift* on tlic 
globe 1 V c n such* a 
clestructive eruption 
as that ot \ esuvius 
which b u 1 led the 
cities of i’omjieii find 
Herculaneum pre 
served a leeord of 
Homan life without 
which we should have 
known much l(*ss than 
wc do about it 

Volcanic Soil 

The lava and ash 
poured out by vol- 
canoes, after being 
weathered make one 
of the richest soils in 
the world Ihe dust 
and ashes, when eon 
solidated, form a soft 
stone * known as tuff 
which hardens ui the 
dir and provides an 
excellent building 
material Some of the 
oldest sewers m Rome, 
which were built of tuff 
2,500 years ago, are 
still in excellent 
condition 

Some time ago a Scot- 
tish firm purchased 
ihe cone of vulcano, a 
small Mediterranean 
volcano, m ordei to get 
from It alum, boracic 
acid and sujphiir, M of 
which are products of 
these fiery mountains 
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A SNOW-CLAD VOLCANO OVER 3 MILES fflGH 



The great conical volcano of Mexico which has the difficult native name of Popocatepetl, meaning ** smoking mountein/’ is 27 , 7^5 
high, that is its peak rises nearly three-and-a-half miles above the level of the sea. The crater, which is an ellipse in shape nearly 
hif a mile across, is covered by snow, and now that volcano, after a long sleep, is again in eruption, fire and frost, snow and molten 
rock are found close together. Popocatepetl was climbed by the Spaniards in 1522, and one of them had himself lowered 500 feet into 
the crater, but it was not climbed again till 1827. Since then it has been scaled many times. The soldiers of Cortes, during the Conquest 
of Mexico hf the Spaniards, obtained sulphur from the crater for the making of gunpowder, and in the centuries that have followed 
more than a hundred million tons of sulphur are said to have been taken from the mountain. Even when the volcano is sleeping fumes 
of sulphur come out of the fissures in the crater and are seen to rise from the mountain top. The crater itself is bell«-shap^, and one 
side is much lower than the other. It is here that the sulphur is drawn up by a windlass from the inside of the crater, whose floor covers 
an area of nearly half a square mile. The walls of the crater are multi-coloured, owing to the reflection of light from the blue sky 
Above, and the smoking sulphur is strangely mingled with the snow that lies in every crack and crevice. Popocatepetl is a striking 

example of the close proximity of heat and cold 
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In the regions surrounding tlie Sahara and the great Desert of Gobi in Asia the sands are ever encroaching upon the haunts of civilisa* 
tion. They are relentless in their movement and nothing can stop them. In this picture we see how the sands are burying an oasis 
in the Sahara. The wind-driven sand changes its position, but some always remains, and eventually this oasis will be obliterated 







THE WONDER OF AN ALARM CLOCK 


^ clever pieces of mechanism, and yet their operation is quite simple and can be under- 

stood by all. They are by no means a recent invention, but have been in existence for hundreds of years, 
and here we read about them and learn how it is that the alarm goes off at the hour for which it is set 

I T will probably bi* a surprise to exact lime it was set, anti it hatl bet*n was almost in its earliest day. Of no 
many readers to learn that the doing so for over tw’o hundred years. other tyjjt; of machine made so far 
alarm clock is by no means a It is one of tlu‘ most inton^sting and back as the sixteenth century can it 
recent invention. There were alarm a.stf)ni.shiug facts t»f mechanical historv be said that there have been so few 
docks, and even alarm watches, so that the first really intricate! and real developments, 
tar back as the middle of the sixteenth accurate machines which showed real The old clock and watchmakers 
century. there is, for example*, a ingenuity and skill in workmanship were masters of ingenuity and tech- 
very handsome striking and alarm were watches and clocks. Indeed, nical skill, 'flit* advance that has come 
clock in existence w'hich once belonged there are many ancient timepieces in clcK'.k and wateh-making has bism 
to the son ol King Henry the J’onrth which are still telling the time acc'ii- along the lines of mass production 
ot trance, and there are some ver\^ rately and have been working w'ithont and the ch<^apeni ng of the product, 
beautiful alarm watches of the same interruption for hiindn*ds of years. Anybody can now gel a reasonably 
period. So far from these being great Ol course. th<Te have been impn>ve- accurate timekeeper, a clock, a watch, 
rarities, there were many such alarm ments of various kinds, and chrono- or (*ven an alarm clock, for a few 
timepieces and they work<‘d excellently, meters will now record the exact shillings. In the olil days, of course, 
The Kditor of this book saw an lime almost with mathematical clocks cost poiimls, and were out of 
alarm watch of a rather later period accuracy. But the clock is still in reach of all but the rich. Such choice 
which still worked, and rang at the principU* tlie same machine that it articles de.scentlod from father to son. 



These pictures show how an alarm clock goes off at the right time. A cogwheel which showly turns an alarm wheel is in connection with the clock's 
hour hand. When the alarm is not ringing a long metal catch holds back a trigger. The release of the trigger to set the alarm ringing at the right 
moment is brought about in this way. The metal catch is held in check by the enlarged .spindle of the alarm wheel, as shown in the left-hand picture, 
and on that spindle is a small arm jutting out parallel with the alarm hand. This small arm is resting on the edge of a ring with a notch in it. The 
alarm hand and the small arm remain stationary, but the metal ring moves round slowly with the hour hand. When the notch in the ring comes 
opposite the small arm, the ring with the alarm wheel and its spindle fly forward with a click, and this releases the pressure on the metal catch which 
at once moves, releasing the trigger and freeing the escapement. At once the cogwheel in contact with the escapement begins moving round, being 
turned by a large cogwheel connected with the alarm spring that has previously been wound up. While this spring is unwinding the cogwheels move, 
and as the escapement goes to and fro the hammer fastened to its shaft strikes the bell 
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HOW THE POWER OF NIAGARA FALLS 



Water-power is more and more being used for the production of electricity to light cities and keep the machine^ of factories going. 
The outstanding example of this is Niagara Falls, and in this picture, which runs across two pages, we are shown in graphic form hw 
the water of the Niagara River is harnessed so that it will turn huge turbines or water-wheds and work generators for producing the 
electricity. The water of the river above the falls is diverted into a canal, at the end of which it passes into pen^cks, or huge terticsl 
pipes. It falls to the bottom of these with terrific force, and is then diverted horizontally so that it rushes agairat the blades of grew 
turbines. One of these is shown on the right of the picture. As the wheel rotates it turns a vertical shaft, which revolves a rotor to 
which it is connected, as seen in the top right-hand comer, and as this goes round it generates the electricity in the same way u a 
generator turned by steam-power. The electricity thus produced is conveyed by cables to transformers and then passes through a 
switchboard and, by means of overhead cables, is carried across country to factories and cities. This is the principle adopted wherever 
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IS USED FOR PRODUCING ELECTRICITY 
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water-iKwrer u wA for c«ier«tmg dectocrty At tjj^^SSwrt^le^hydfi^e^tc dwelop^t m tte 

Of wat^e® 1 . 305 feet £ul the canal by which it SSl more water >s drawn from the nver there wiU^e 

continued derdopiiMt of the Niagara power stations has led to t ^ Niagara River for power 

day be no FaUs Urft An agreement has therefore f ^nd on the United States side to ao,ooo cubic f^ per 
purposes is limited to 36,000 cubic feet per second on driving trains and tramcars and machinery m factories and for 

^hS^ciTw^^^ N^«a^i. u.^ ov^a^;;j 2 d STa di^W over two hundred mile, from the Falls 
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INSIDE THE OLD AND NEW GASHOLDERS 



Here we see the insides of two gasholders, incorrectly called gasometers In the foreground is the new type, which consists of an outer 
casing of wood or steel, with a metal cylinder inside Gas enters thiough a control valve and raises a press^ steel piston which slides on 
rollers There are moulded rubber rings all round which form an air-tight joint When the piston is down, the top part of the gasholder 
IS empty except for air, and it is lighted by windows As more and more gas enters, the piston rises On the right is the older 
of gasholder In this, gas enteis through a pipe raised above the level of water in a tank The holder is made in sections, which fit 
over one another telescope fashion These float in the water until gas enters, when they rise, and the gas is prevented from escaping by 
means of gas-tight ** cup and dip ' joints The water in the tank prevents the gas from escaping below As the gas enters, the smallest 
telescopic section rises first, then the second and finally the third At the bottom we see the cup and dip joint drawn on a large scale 
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Marvels of CHEMiSTRr& Physics 


STRANGE FACTS ABOUT ELASTICITY 

What 18 the most elastic substance you know ^ Probably you will say at once» " India-rubbei ” Bui this is far 
from being the case. There are many other solid substances which aie much more clastic than rubber, and yet 
you would hardly think them elastic al all such substances, for example, as glass and ivory and steel In fact, 
if you have never thought about the matter, you will find in these pages many facts that will surprise you 


W > ill kiiovN whril IS iiK mtwhen 
an aitieU oi niatmal is (1( 
stnbed as clistu 1 lastu 

isdtlintd 111 th< dKliouai\ as Iuimii^^ 

tilt powd of KturniTij, to the Iotiii 
iToin whitli a body is bent < \t< nded 
pT( s ul oi distoitcil and tin isixtiN 
LOfxl d( -.CTipllOIl 

I OI txaniplt v\t Ri 
i ins( til it indi i nibbi i 
i i 1 istic It IS ind(.(d 
the outd indiiif^ s\ inbol 
(I i 1 ist u it V in till 
po])iiI u mind Tf w< 

1 lUt a piMi ot mdij 
1 11 b b( 1 nul bdid it 
doiil)l it s| rin ^s b icK 
to its fonni i sh ip< ind 
1 / i H VM t i Iv < in 
nidi i I nblu i b ind iiid 
tu t( h it out to tlin ( 
tiiiK s its on in d li n^^tli 
iTid thill 1 ( t CO it 
[IIIIILS b ick to its liOl 
111 il si/i 111 1 iiioini nt 
siniiliih il \\i press 
li i\iK with Dili hind 


on i fubbtr pid it is conipnssid but 
diKitlv wf rcnio\t oiii hind it n tin ns 
to Its foinii r sh in< and if wi 1 iki tin 
lubbci pid md twist it loiind nul 
lound whin wi lit ^,o it i iin ittinns 
to its pti \ ions toiin 

Ihit wi 111 ijtiili wrong in upposiiiK 



When billiard balls strike one another they are compressed out of shape 
a great deal, and if our eyes could only ue quickly enough the balls would 
look like this Being elastic they at on e spring back into the spherical shape 


that India lubbtr is tin most ilastic 
ol ill subst incis i’tili ips it will coiiu 
IS i Slllp 1 l■^l to know th it i\oiv and 
gl I s nc mill li moil ilolii aiidstid 
IS still moil so [ndiid sti 1 1 i^ oiu 
ol till most ilislii ol ill substands 
On pi^i s^is hnd i numbir ol 
(xpiiiminfs wliiih wi 
i in I irT\ out to sliow 
till II I ltl\l il i<»tiiit\ of 
\ iiiou boiliis ind VM 
s(i thill thit I still 
bill il dioppid on thi 
|.ioimd will bound up 
to I mill h (Ml iti 1 hi lit 
111 in i 1 ubbi 1 b ill 
Ihit if it is tfui th It 
TU iu\ othii solid sub 
taniis III In mori 
i 1 I s t 1 ( th ni i II d I a 
rubln r it is i iju div ti in 
th it thill ail plintv 
o 1 solid subst nil i s 
which h i\< so 1 1 1 1 l( 

1 1 1st 11 ity that till \ TU ly 
all lost lx Slid to bi 
without this propi rt\ 



0 


Many people will be surprised to hear that the ivory billiard balls which seem so hard and unyielding are really much more elastic than 
rubber baUs. The reason they spring apart so rapidly after str«king one another is because of their elasticity When they come in 
contact their surfaces are pressed more or less flat as shown m the upper picture 
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MARVELS or CHEMISTRY AND PHYSICS 


1 liifik of dc>ii{;h lor i x 
inipJ( inJttst i |)H<f noxt 
tiTiH cl |>i t ( I u St IS lx mu: 
nndi It IS \ ( rv fill* tilt that 
IS it ( an In di twn out into a 
thin sti Ip lint V, hf n \ on h i\ < 
onc< ill awn It out it n in tins 
like 111 it 111(1 (I u not [niiiL, 
I) i( k like t h( (1 isti( h iikI 
( I IV IS inotlic r ( \ inipk o( 
in iinlistK Ixxlv I nil it 
would hi int(!( tiiif, to sit 
down mil in i U « i I i s t ol 
hod I ( s wliK h h on pi tc 
ti( ilh nodislitilN I'liiltt.i 
I ird md f^ii ists ol d) kinds 
IK oiitst indui^ < \ iinfik s 

Plastic Bodies 

Modi s ind III it( II ds ih it 
i T I nil I istii Ilf ^.(1111 dl\ 
s|)ok< n of IS hi ini’ ])1 istn 
I wold till! ( oTiu t iioin till 
(cidk wold foi inoiili' A 
p i I lx IhkIv llk( ( 1 1\ ot 
d o 11 ^ h or h 11 1 I i I ( m lu 
ni o 11 1 d ( li to 1 11 V li I p( 

1 I istii ilso ( oim lioni 
i (i r ( k word ni i i n i n ^ 
Iw it« 11 out It x not S(j 
lilt d)l( I wold ioi ^Ik pio 
p(it\ whiih wt dfsinlu is 
f 1 1 st 11 (t > IS tlx word 
pi istn IS (or (Ik pi ope it} 
wiiii h it 11 pi( s( nt 

( )t ( oinsi 1 1 istii in it( 1 1 ils 
\ 11 V 1 f 11 It (U il in th( d( 1 n ( 
to will h till N < m hi distoi ti d 
Ol < \t mil (i md till 11 spring 
h ic k t till II lornu I i/f md 
-.Il ipi \ c nil lor ( \ iinpli 
I \ ( M 1 1 1 ( 11 md L ill hi 
hint I o 11 11 d I /ood lU d 
K tin nni^ to it oi i in d loi ni 
\ 1 d li < i woo I I I Iso 1 1 istn 
hut d I mm t h hi nt loiind 

0 t 11 I th ( im 1 1 wi hi ml 
It i lift 11 It w ill 11 turn to its 
loiim 1 sh out il wi on 
hi n lin 11 lu K will hi m 
oininon « i n I m 1 wi sh ill 
(ill I tint w h IN ( hrol i n t(u 

I ith \ Til III O 1 SI 1 I II ( i 
w o II 1 1 s I \ (hit wi li i (I 
ri 11 hi 1 till hniit ot 1 1 istt 
i itv in thi 1 ith 

Limits of Eiastlolty 

I Ol ill ( 1 1 til siihst iiKf s 
11 k fi IS 1 limit ot i lasticit} 
til d x i d( wK ( h ( N o 11 d 
whiil w< I iiinot hi nd Ol dis 
toit till m 111 till r without 
dl i tin ’ thill pi rnianc it 
sh ipi \\( 1 now this is trill 
with 1 i im for il wi ^ovi it 

1 shop hi lid 111 11 Iv douhliiui; 
it ovi 1 it will not II tuin to 
till tr iij*ht toiin til it it h ii 
On tl ( othi I h md tlu wi 11 
ti nipt rid still hi till s of 
swoid f in hi lx n t 1 1 jrh t 
round md \ tt spun}.’ h ii k to 
thin oiijiriil foiiii (hit is 
oni ol till tl sts ol I 11 iP\ 
hm sNvoiil hladt 

Simil.tih it isuhstinii is 
stiilthi lor straimd hi}ond 
its limits ol ilistiiit} it ho 



A marvellous series of photographs showing the elaslictty of a golf ball 
These photographs were taken at the Massachusetts Institute of Tech- 
nology by whose courtesy they are published here The exposure was 
one so.oooth of a second and we can see, in the top picture, how the side 
of the bdll IS flattened as the golf club strikes it, how the ball has sprung 
back horizontally to an elongsted shape, tn the second picture, and how, 
in the third picture, the elasticity has caused a bulge on the right Side 


comes more or loss plastic 
If a vehicle on sptmtirs is con 
stciiitlv o V e r I o *i (I e d, thf 
springs will lo‘“C their elasti 

city and become poniu 

nenil} set that is they will 
no longer Ih as springy as 
they were In the same 
way it 1 pile ot heavy books 
IS kept in an arm chair and 
mori. and more books arc 
piled on and loft toi weeksn 
this position tlie springs ot 
the f hail will Jose then elas 
ticit> and boconu set liki 
those of the \ t hide 

Hooke’s Law 

Ihe iligree ol dastii ity oJ 
1 inatirn.1 can hi incasurid 
by snspemling it md gtadii 
allv Hiding weights to tlu 
end lluri comts it last i 
point when the niitcnal will 
not ritiiin wholly to its 
origin il si/e or length 

A f inious I ngbsh sc u ntxt 
Robert llouki who dud in 
I /o^ inadi in in\ ixpen 
nu nts in i onm 1 1 ion w i1 h tins 
propi I tv ot il isticitv md hi 
forinnl iti d i 1 iw which x 
i illiil b\ his n inif Hooke 
r iw 1 his 1 »w ill 1 1 iTt s th It 
tlu amount ot disRirtion ol 
111 el 1 tn body is dm c llv 
piopoition il to till tom 
proiliK in it 

When wi bind or twist or 
jiress i siibstmic we iir *• ii 1 
to sti nn it indrlistifitN 
IS till iisistinei to this linn 
will eh tlx boilv ixMiisi^ 
Ihirc iHtwokinil ol sli mi 
one 11 suiting m iiliingi of 
tonn i whin wi bend i 
( me oi twist i nilibir bind 
and tlu otlui resulting m i 
diangi ol volunit is wlun 
wc sqiui/i 1 piicc of rublHi 
into sm illcr conip.iss 

It IS Ikliusi ot the gnat 
1 1 1 >tiiit\ of sill 1 moil thin 
that of any otlui metal tint 
it IS used so ixlcnsivilv m 
the const I 111 turn of bridgi s 

Marvellous Photographs 

Ihc remarkable photo- 
graphs on this page showing 
the elasticity of a golf ball 
were taken at the Massac hu 
setts Institute of 1 echiiolog} 
by means ot a special electric 
cuciiit (U signed by Dr Harold 
lldgerton and Mr Ktnruth 
J Gtrmcshausen to product 
a flashlight of great intensity 
Between the first and the 
last photographs the club 
had travelled a distance ot 
less than half an inch In 
the top photograph the great 
elasticity of the ball is shown 
l>y the remarkable flattening 
and in the last the bulge on 
the right side shows that tli< 
elastic ball is still oscillating 
from the impact of the club 
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EXPERIMENTS THAT ILLUSTRATE ELASTICITY 


T here are very many interesting ex- liend it smartU ri/ht round with a jerk wt 

IHsnments which we can cany out to shall hnd that it will leniain bint for there 


illustrate the pioperty of elasticity 
Substances are not all equally tdastic as 
wo c*tn test for ourselves il we take a stno 
ol mdia-nibber a lanc a lath ot woocl 
a pi€»ce of whalebone a rod of sttH'l a rod 
of brass a strip of zinc and s strip of lead 


are limits of clastic itj tv on to a cane 
Wood IS elastic thouc^h not so c laslu 
as cam Iht next tinii wo go to the 


former ship* and si/c. iiid pulls the 
g ite bac k 

To pio\e tint stool is imuh more clisti 
thin lubbct lud tint i siihst me o like c J iv 
is not ilastu at ill wc should take i 
small ball ol < U> i sin ill nibbt r b ill in I 
a sttcl bill su II as i bill beinng Diop 
these all from tlu sinie houht on f > i 





A bow, when stretched, returns to its 
former shape 

II \v< tr\ to bend these \aiious sub 
stnues ind then rcle iso them to scm how 
lu kl\ iiid how u leiiK they utuiii to 
Ui n Knmii shape we shall liud that 
sub tiiiees like tubbei and whalebone and 
le<I lie tniieh more el istie than subst me es 
likt \e >o«l mil /me niel 1e id In fut ktid 
111 \ t\ liltk e lastie ity it dl 

1 iki I bow mel mow and i <'> <>nt into i 
h II ind fiTt till mow \ ou diiw >oiir 
li )\\ lid tlie I me ejr yew of which it is 
uni I in be stretehed |^te lOs Ihcn 
whin you h t thi stnni^ o mil ilie mow 




A dmng-board is elastic, for when the 
diver bends it down with his weight it 
springs back to its former position 
directly it is released 

open air swimniim, bilh let us w itdi the 
spun boird is i di\ei le ips olt into the 
watei lie sw lys the end ot the boii I up 
ind down loe i few nionunts bi fou 
lumping to L,i\c him a m>o*I spun md tin 
leason this e m be clone is tint the wood 
is clistie lit pulses it down but its 

elistieity eausis it to utuin to its foiimr 
hon/ont d position 










A cane swings to and fro because it is 
elastic 


piMin stone I hi I iv bill will not 
boiiiie ( it lit till rubber t) ill will liourii e 
1 tail 111 Uslit but till steel bill will ^o 
mill h hight r th m tlu riibbe r b ill 

\\t nuv e my out still mother tsperi 
iiunl Smell i smooth stone sin I u e 
with jfii isi Ne)w dTO]i upon it two hills 
siy i L,l iss m iible md i steel b ill be mil 
( itei) them is tin y bouuee up md 

exiinini tlu isi mitkun tlu bah md 
the III Ilk leM on tlu stone lliise mirks 
will be ot eon id i ible dl iiiu ti i Now 
ley th bills eiilly on tlu si >iu iiid pie k 



J/fevV A, 
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A spring IS stretched when a gate is 
opened, but being elastic it returns to its 
former shape directly the pressure on it 
IS releaW, and so closes the gate 

t’ics the cane or yew of the bow returns 
to its normal position because it is so yery 
elistie 

Similarly if we take a cane* and swish it 
it will go up and down so rapully that we 
can scarcely see it \et the moment wc 
stop swishing It will return to its former 
straight position But if we take it and 


A steel ball, shown on the right, and a 
glass marble, on the left, are both elastic 
and are flattened at the moment they 
strike a stone surface This is proved by 
the marks they leave if the surface is 
greased 

Many nu*lals are distic but steel is the 
most I kistie, of fill It Is th's f let that 
makes it sue h y useful me tal md it is tlu 
elasticity of steel that makes a spiing so 
useful in a wate h or on a g iti Next time 
you go through a gate or door that has a 
spiral spiing on it watch the spring 
You will see thit the steel spimg is 
stretched when the gate is opened and 
because it is elastic it returns to its 



If balls of clay, rubber and steel are 
dropped from the same height, the steel 
bounces highest because it is the most 
elastic The clay does not bounce at all 

them u| without letting them roll \ou 
yyill sec thit only a point ol grease remains 
where they came m c ont u t with the 
stone I he larger marks when they were 
dropped is a proof that the substance was 
flattened Ihc mark madt by the bonne 
mg sled ball is bigger than that made by 
the glass because steel is more elastic 



HOW IT IS POSSIBLE TO REPRODUCE 



In these pages we see how drawings and photographs can be reproduced in newspapers and magazines. First of all, as in the top left-hand corner, 
the photograph to be reproduced is placed upright in front of a huge camera. Arc lamps on either side illuminate the picture, and its image falls 
on a sensitised plate at the back of the camera. But between the plate and the lens of the camera is placed a screen of very fine lines, crossing; one 
another diagonally. The light from the photograph has to pass through this screen and so the image is cast on the plate in the form of a series of 
dots. In other words, the lines of the screen divide the picture up into myriads of tiny points. The dots appear close together in the dark parts of the 
picture. If ycu look at any picture in this bock through a magnifying glass you will see that it is made up of dots. The paper being glazed, a fine 
screen can be used with many small dots close together. In a newspaper picture it will be seen that a coarser screen has to be used and the dots are 
larger, resulting in the loss of much detail. After exposure the plate is developed and fixed like an ordinary photographic negative/ and dried in a 
heated cabinet. Next a sheet of zinc coated with fish glue is taken, and the glass negative is put in contact with the glue in a printing-frame. This 








PICTURES IN PAPERS & MAGAZINES 



is covered with rubber, and has the air withdrawn from it by a pump. The vacuum inside the frame insures even contact between iieRative and zinc 
plate. The frame is now turned over and the plate exposed for about 15 minutes to the glare of arc lamps, Ihe light passing through the negative 
and falling on the glue surface. Wherever the light falls the glue hardens, but through the dark part of the negative no light can pass, and the glue 
remains soft. The plate is now placed under a tap and most of the soft glue washed away, the harder parts remaining. The plate is next placed in 
an etching bath of acid, rocked by means of a motor and cams. As the acid swishes over the plate it eats away the soft zinc in the parts which have 
no glue covering. The result is a zinc plate whose surface is a mass of little points, because the dark lines formed by the screen received no light in 
the printing-frame, and the glue on these parts remained soft and was removed by the water and acid. The plate is now further etched by hand, the 
light parts being accentuated. It is then cut to size and mounted on wood or lead, and when it is inked a proof can be taken on paper which is an 
exact reproduction of the original picture. The block is then set up with the type to make a page, and printing takes place in the ordinary way 
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THE MYSTERY OF THE SIPHON EXPLAINED 


W j ]ir(>babl\ smti at mhiu 

tinu <iT otlu r outsKb .uj hoU 1 
nun dtawinp li<|in(l Innii «i 
larj^i (ask in a Vtin or lorrv nnl 
a (()p]>(i \<sm 1 with jt l»\ nx ins ol \ 
(uiious h( nt tube Dial Iwi** oiu arm 
I th in the otlu 1 

I Ins Inin is i illi il <i siphon and tlx 
uoui IS s]Tn])l\ fi ( rt( ( k wold toi a lid)( 
\\( in.i\ liti\( w(»ndfi(d w]i\ it is th i1 
tin ln|ind hist i in n]> 
llu slant ami ol llu 
1nb( ind (lu n down tlx 
loiU" ( ju loi it St ( njs 
.1 ^ ii I n st lilt laws of 
n.itiiK lor <i lujiiid t< 
iim uphill I till Is 
(loin • 

\\ ( II tin t \pl m it ion 
I (piilt <-nn} h IV iou 
tlu ]])hon t in lx MI idt 
to woik tin Inlx inn*'t 
In t lx fillt d w It h 1 Ik 
h () n I d Ol lilt 1 t Ik 
h o T t arm hi lx i n 
pi n t d m t Ik \ t s< 1 
iioin which lli( h({md 
l to lx dl.l CM till 111 
niiisl Ik diaw ii out < I 
the loiK n m b\ nn in'* 

< »l 1 Ik nioui h oi m om< 
ot Ik t wav 

The Two Arms 

I h ti IS w h it h Ip 
pen'* '11 k ‘•iplion 
iillt d with liquid md 
I Ik t W(» t nils Im I n ^ 
i lost d 111 sonit w IV 
tlu •'holt iiin IS dip}H d 
into till li(|nid III the 
\ 1 s 1 1 to In ( injitii d 
llu ( nd ot 11 k snoit 
.11 III Is ) t IK 1 allv in idc 
to It K h di iw II almost to 
tlu iKtttoni ol t he V ( sse 1 
W Ik 11 tlu 1 Tid ot till 
loin IT in IS optiu d tin 
Ju|iJid w ill at OIU ( Ik r. m 
to inn out and it will 
( ontimie to 1 mi so |i 
IS t I k « nd ot tlu Ik 1 1 
II III IS m tlu lupiid ot 
t Ik uppe 1 M sst 1 

llu M u III e ol till 
i]»hon is till Till 
<(»liinm ot lupiid IS 
iipp )it( d Ml till shoit 
11 III bv 1 lu ]>i( ssiiK ot 
Mu an oil the sinta<e 
ot tlu tlind in tlu U])pe i 
\ ( ssi 1 I his ]ne tsun is 
Wf know 1 -. 1 4 7 pi und 
on e \ e I \ s/pi m mi h oi 
sin I in 

llu bint tiilx IS i 
kind ot b dam e bnt 
till ii IS n itiiialU i 
f u iti t we u ht oj liquid in ihi lojij^^ .iini 
thill III tlu shoit loi the iinqile lea on 
thit theie is moii lujuid in it 

IMissnif, upw nd in llu (iKiiing of 
llu short *irin is ,e pn ssiiie etpial to 
tli.it ol tlu .itnio pheie less tlu ]ni ssnic 
eausid b\ the weight ol tlu lu|nid in 
th.it aim whuh is ])ussinK down 
Sinnlailv pressing npwaid on tlu 
o])tinnR iA tht lon^^ .inn i^ tlu piessmt 


ot th< atiiiosphcTt less the* pressuic 
caused by the weuKht of the hepnd in 
the lonj* arm Hut the weight of 
luiuid in tlu long arm is niut h more 
than Mie wcij'ht of lu|uid m the short 
arm iiu^ <»o instead of b.ilancing the 
thud nm dow n and out e>f the long arm 
\s it does so .1 V i( lium would br 
( I used in tlu upp r part of the tube 
111 ai tlu bend were it not for the’ laet 



Here is a siphon at work The weight of liquid in the long arm causes it to 
lun out, and pressure of air on the liquid m the tank above drives water up the 
short arm to fill what would be a vacuum near the bend. The flow continues 
till the liquid m the tank is below the opening of the short arm 


that tlu lupiid fioni the short tube 
lollows on to fill the ])lacr whine the 
\ ai iiuin would ck t ui 1 he pressure ot 
the alniospluu t>n the fluid m the 
uppi 1 \ esse I keeps pushing it up the 
short arm and tlu flow is continued so 
long .IS the sluirt arm is iniinersod in the 
li()Uid 

It can thus be seen that the siphon is 
a vtiy usctul deviee lor drawing water 


Irom an uppjrr vessel into a lower one, 
or for emptying a tank or cistern, as 
shown in the picture It is made great 
use of in industry, and even nature 
uses the siphon, as in the intermittent 
sjinngs about which we read in another 
part of this book 

There is an amusing toy known as a 
'T.in talus Cup Tantalus was the 
thirsty son of Jupiter, who was doomed 
to stand up to his chin 
in watei, and whenever 
he till’d to dnnk found 
t hat the wall i s receded 
Jn th(» Tant.ilus Cup 
an image ol the god in 
a vessel has .i sijihon 
concealed inside him 
Wate t u poured into 
till vessel, and as sexin 
as it approaelus the 
f ig u 1 c ' s inoutli it is 
dr.iwii ofl by the siphon 
and flowsawa> through 
tlie bottom ol th< 
ve sse 1 

The use ot the siphon 
v\as known to the 
ancient 1 gvpti.ms, foi 
wc find ujiri sc illations 
of it on then tombs, 
dating so iat b.iek .is 
T/| 5 o PC In one of 
the s( pie tiiic s a man is 
e*\liausting tlu* air from 
a siphon with his 
mouth, piepii itorv to 
placing the lowti end 
of tlu long aim in i 
vessel lUid di awing olf 
liquid Irom an iij>}hi 
vessel Other siphons 
arc shown aln.idy at 

WOlk 

Huge Siphons 

Siphons ot laigc '»izc 
are useul in t*nipt 3 ing 
dykes and drains In 
such cases the laige 
bemt tube is made of 
iron and is of guat 
diameter To stait the 
siphon woiking the* 
ends are stopped with 
plugs and the* pipe is 
filled with w.iter 
tlirough a funnel the 
air in&ide escaping 
through a cock Whi n 
filled with water the 
pijM has its cock closed 
The term “ sipluni " 
IS bomef lines used for 
a bent pipe used the 
other way up for tak- 
ing water fioin one hill 
to another across an nu 
tei veiling valley In this c.ise, however, 
the term is incorrect, for the water 
passes from one hill to the other thiough 
the* bent pipe bv finding its own level 
it IS interesting to icmember that a 
siphon for water cannot work if it is 
higher than 33 feet above the watei 
surface, because the pressure of the 
air will not support a column of water 
in the pi;>e bi^er tlian that. 
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STRANGE MESSENGERS FROM SPACE 

Comets have always inspired (ear in ignorant peoples, and perhaps it is not surprising, (or their visits are 
few and far between, and they are queer-looking objects, with their tails which change their position as the 
comets travel in their orbits. Most comets have three parts, a head which looks something like a nebula, a 
nucleus, or star-like point near the middle of the head, and a luminous tail which may stretch away (or 
millions of miles. In these pages is given much interesting information about comets 


O F all the objects that 
a j> p e a 1 in 1 h e 
heavens a ml are 
\jsibic to the naked eye, 
tilt (|ue(usl and most 
m \ st c r I o u s cl re the 
lomets. It IS not olteii 
that we <an set a cornel, 
ind indcid, tlure has 
btcii no n .ill\ hnetomtl 
\ isiblf to tlie naked e^e 
in 1 upland simt 1882 
n w Ml g to tlieii laK 
i|i])( iian(( and then 
Strang! form, it is not 
nipiising 1 h.i t in 1 lu 
pa-jt, wh(Mi men kiicvv 
1 1 1 1 1 1 about the ie«d 
rntiiTc of tlu hcavenlv 
l»odic> cfiimts caused 
g T < .H h ar, and the n 
a p p c a 1 a n c < w as sup- 
post d to betoken some 
• mat ! a t a st 1 0]> h e 
Ml d\Lsp( are refcis to this 
iM h 1 s ]> I a V Julius 
(atsir,” ^\hen he makes 
C a 1 p h li 1 n 1 a ( at sat 's 
wiic say. When beg 
f ais (be 1 h ( rt .iro no 
( oiricts sc‘cii lhebea\ens 
thtins(I\ts t)la/c lottli 
tlu death of piinces 

Comets In History 

\ come I is said to have 
b( I n sevn shortly after 
tlu inurdci of Caesar, and 
Josephus iceords that 
iinother coiiU't appeared 
in the y(Mi 00, just be- 
fore (he fall of Jc'iuscdem 
An old chioiiicler of the 
seventeenth century 
sums up the matter m a 
rhyme 

\^ h c !i e’e r a comet doth 

.ippr 11 

Comes mishap, want, soriow 
and fc'ar , 

And never hath a comet’s 
stuen 

^^Ith(Jut gieat evil yet been 
«ei n 

1 he se due ill foit lines do 
riibue 

VMun a toinci appears to 
V lew — 

F< \ er, sickness, plague and 
(ii <di, 

Hai I times, need and hunger’s 
■*( atliu, 

(•Mat heat, drought and 
batren Nature, 

War, muidei, nets, fire aud 
slaughter, 



A photograph of Morehouse's Comet, taken at Greenwich Observatory on 
October 27th, 1908. It was named after Darnel Walter Morehouse, of 
Yerkes Observatory, U.S.A., who discovered it in that year. The stars 
appear as short white lines, owing to the length of the exposure 


f !<>«.( told si im tnd i\nj(l 
md w lU I 

1(1 In li l< Ik (h ith ( 1 Ininil Ii 
](;t 

111 Minds md ( iitlM]iiakc in 
in iiu i s|i I 

SiM h in I s Ii 1 1 f \( 1 \ win ic 
nis( 

When <01111 ts (oiiisf a<i(>sG 
tlu sKk s 

\\( must not 1 ni«;h at 
the s( old ]K o])K w h o 
f( au d su( h .iraiK t s 

m the sky and (oiisidt ‘1 
o u 1 s( 1 \ ( s ii]M nor to 
th( m We' must r< iiu m- 

bi I t h .it ui oiiisi Iv ( s 

should b( a 1 «M m r d at 
some V(‘i\ nnsttnon> 
and sliaiigi ap]HaiaiKi 
that (Oil Id not bt < \- 
plaiiud Of (ouise, W( 
know now tlu iiatiue oi 
tlu' ( oim ts alt ho 11 g li 
astioiionuTs have still 
soim f .1 ( t s to find out 
about tlu m 

Comets That Disappear 

W hi\i .IK CO UK Is ’ 

Well, tlicy ai( stiangc 
V I SI t 01 s from s]>a« ( 
moving in (Uivtd paths 
whuh bung tlum liom 
tniK* to time* n e .1 r our 
Sun ‘sonu ot thest 
come*ts appear again and 
again, at inteivals, wliiU 
othcis au s(enoiuc and 
then go ott into ‘-pai i and 
at* ruvir sf*e*n again 
Some* (ontiiiiu to < Mst 
y(*ai after v< while 
otheis aie divided into 
two or moie paits or an 
broken up altogether 
and only eonu to oin 
notice as pe r 1 od 1 1 a 1 
sliowi IS of me t( 01 s W'r* 
i e ad .ibou 1 1 he se nif le < irie 
slioweis in anollK*r pul 
of this book 

All the big comets ami 
many siiniku one s consist 
of thici p.irts bust of 
all there is the he.wl eu 
e o m a e cinsisting o 1 a 
ha/y e loud of luminous 
t ra n -ipa r e II t matter 
"toina ” is a Latin woid 
«ind e f>m(*s from the Gi e ck 
word ' koine* ' me aniiig 
the' hair of the hcaei 
The? name “ comet was 
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given to tin so re losti il visitois bte ausc 
the (omi looked something likt a lu ad 
of li ur 

1 lie II in the a (Olid plicc lu ir tin 
(entn of tlu conn is i bii lit point oi 
sonit tinu s t w<j oi tintt ])oints known 
tisllu mil l( ns I))isonl\ O', whin 

tin (onnlinit )onin( \ i onn lu it tin 
Sun ind in soim of th< nnlk i loiints 
it 1 n )t s( ( n d ill 

I in dl\ t h( Ti 1 1 Ik till oi It iin i 
stii on 1 light oiiK I iini s in in\ inilhoiis 
of mills lon^ It follow til ( om i i 
till (oin t tppioiilK till Sun ndllifii 

I 1 Ik r oin I x i nn 1 I In Sun 1 hi 
t III 1 till n (I iw t\ III 1 (ill tll\ w ill n 
I Ik I irni t iiK V tw i\ om m in mti 

p K till I III pi I It 111 

in It nt II (I to r II t il till of tin 

< >111 t it 1 1 I ] oinl II bill soni 
tnm 11 t III 1 II I tl\ ii\ <1 Old 

OlIK I Mil it l| I ll jn )1( OI il 

I I II nt I lit in ill I It I iiii I ti li 
I w \ ll III 1 Ik Sun Mi h p >1 t hi 

I III (I I III M till |) 1 with w hii h 

t hi in t I 1 1 i\ I Ihi 

What Comets Aie Made Ot 

Now W I it I 1 nil t I M 1 |( It 

1 I h I 1 h It t h h III nn} o i d 
of in ill >hd ti I nil Ml i ll h < ii i \ mg 
will it mmiimI p I I mwhi h h^ht 
IS pt > lu I 1 1 1 blv I \ I I i till 

di ( ll ll \ ti )M mi I \ 11 \ I 00(1 

ill ll I t ) t ll II I t hi p M 1 11 k 
soini thml t h ^ 111 i\ I i I ii^i i 
loi I s I ut otliii 1 III to i lomets 
hi id !■> I 1 i\(l b ink ind othiis 
1^^ on 1 1 ll ol It Is I dll t i loud 

md < M n I smoki wii ith i'tobibl^ 
It 1 in nil lip ot gi IMIS like, pmiu id 
Til in\ h I t i]> It ( 

1 lu toll IxhiMiitibi (ormidol i 

gii It mis of \(i\ tim piitiili •* whidi 
h iM belli Inst ot ill thiowii out liom 
till mil ll iis tow lids tlu Sim iiid 
ifbiwiid ll pi 111 din both tlu mu k us 
and till Sun it i thour^ht to b tin 
pii suK >1 till Sun I idi ition th it 
dim illth I onii t s \ e 1 > mill h dr iw n 
out t ill 

\N hill It piitiik mdi\ iilii ill\ mi) 

bi s )hd miliiT till ll limits of iht till 
i I whok indmdud of tlu eoinpkti 

I O III i t I \ I \ 

\ IN light Iki III I 
till p iitii I Me so 
w id 1\ ( p 11 iti d 

horn OMi motlui 
1 III UK in di II il\ 
ot n UN lonuts 
whii I h i\ I bi ( 11 
ill ll (1 hi bin 
I t iin iti d it onlv 
OIK O >o it h !> II t ol 
th it t t h MI it 
t h I 1 M t il ll 1 
1 ll I t h 0 I (> ooo 
iiibi \ 11 1 ol 

I o m It w I ll 1 ll 

v\ I I ^ h n 1 \ I 

Jiiiu h IS on I III ll 
\ nil ot ciii \\ hi n 
wi p 1 o d 11 1 I 1 hi 
in Ml st Mnn to i 
V ac ll ll 111 th It Is 

possible b\ uang 



Halley s Comet, photographed at Lowell 
Observatory, USA, on May i^th, 1910 
Of all comets this is the most famous, for 
before its appearance in 1682 these strange 
objects were supposed to be merely chance 
visitors Halley declared that Iht comet of 
1682 was a member of the solar system 
and would again become visible in 1758 
which prediction wis fulfilled 


the viiy b*st kind of air pump, the 
d(nsit\ ot what is U ft in tin vacuum is 
iboiit thi same as that of the comet 
\Vt know i (onnts mitlet is drawn 
out to an dm >st iiu on< tivablc extent, 
hti iiise in tlu (list pkici smill stais 
ii( often sftn through tlu he. id of a 
lonut i\eii in ii its nui leus, with 
Si 111 eh any it due turn ot tin ir light, 
md when eoniets j) iss ne ir 1 pi itu t, 
sin h a, Jupild tlu > hivi no (fit cl 
It ill upon its orbit is llu\ would do 
iinli ss I lie 11 m iss wi it evtn me h small 
On one ex i ision 111 iSS() i i oriii t 
ictu ilh pis > 1(1 b(tw(tn Jujiitii md 
tin 01 bit ol Its In t siblliti Not om 
ol tlu it(llitis of the jilinet w'\> 
dk( ltd 111 IMS w i\ illhoiigli tJi( 

( oiiu t s 01 hit w i'> ( h jng( d ( )n ollu i 
net isions eoiiuts hive eonn so lu ii 
to the I LI th th it tlu 11 01 bits h i\c lx i n 
eliin^id hut tlu J iilliwisiieit itkitid 
ill in\ WIN 11 tlu ( eonn Is ll id h id i 
mis 1 ^rL it IS onlv one loooooth of 
thil ol till 1 Mlh till len,-tb ol oiii 
N( ir would lii\i hull ilti red bN out 
itond but IS It w Ts not ch ingi d it dl, 
It 1 olnioin Lli It till (onut miss 
must hi\e lx I n e \li( meh sm ill 

The Size and Mass of Comets 

Oiu istr nil 11 ( 1 t( lls us til It 100 000 
of 111 insist >mi t (Ml S( l M NVoul 1 
iiol W(i ll o nm ll IS om 1 nth Oiu' 
oj the smilki ot llu imuoi J )1 iiK ts 
plot) iblv ii\ ll till In ( st oi tlu 
loinets III w 1 lit III 1 it 1 not without 
Hisonthd III istionomeihi disiiihcd 
tlu ( >mi Is IS iii\ nollmi s 

iltlu)ii/ii Dun miss is -lO le 
markabh sm dl tlu 11 bulk is ( \tiemth 
large lu 1 u 1 counts ik tlic Insist 
bodie*s known m the In incus i m < pt 
tin \tl)ul le fn m in\ i i cs thc\ till a 
spill thousinds of tiiiies liigii than 
e>ur Sun 01 tin ^ii it st ns 

1 he III id or I om i is sonn tunes 
150000 links in diiiintir iiid ive'ii 
1 iigi 1 out s ha\t hee n known A < om 1 
less til 111 locjoo miks 111 ehinnloi 
would piobihh not he diseovcicd at 
all CM 11 with 1 tfkscojic I he lu id of 
a gie it count sun in iSii at mn timi 
moasuiecl 1 jeio 000 mik s ind a i omet 
( cn in ll id a 

he III w ith a di i 
nitlei of 700 o(H> 
null Jlu (ha 
inet(r of the head 
v.iius and eun 
ouslv enough as it 
ipjiroaches the 
Sun It contiaets 
but whe n it rt 
cedes mn e moie' it 
begins to r\p uid 
J he' re ison for this 
is not known but 
Sir John He isi hell 
suggested that 
whcniuirtlu Sun 
some nebulous 
matter in the head 
evapoiatcs as a 
result ot the solar 
heat and becomes 
invisible while as 



The orbits of planets are ellipses, which are almost circular, but those of comets are very 
much didwn out and this picture shows the different forms of comet orbits They are all 
IP the shape of sections ot a cone as indicated by the figure on the left 
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ilie comet travels away fiom the Sun 
to cooler regions this mattoi condenses 
and appears once again llie question 
IS however a m>sicr\ which has not 
yet been solved 

J he nucleus of the comet is much 
smaller Sometimes it appears as a 


ineic point iiid i innot he mon thin 
I no milts 111 dianntti NNliilt it otliti 
I nuts it cvcttls t 0)0 iinl -> II also 
ch uvt s in si/t lioin tl \y tti d i\ 

Jhit tilt It lit t liiillc t)l lilt tonutis 
lonnd III its t III I In is i nch h ss 111 in 
tivc million mile lon^ ind sometimes 
4 \t 1 1 (Is loo million miles 1 lit ^luit 
eoriitt ot JH|:{ hid i till i million 
unit s loii^ 

Jiv t \ nnmin^ the light ol tin toiiiet 
with the mi ol Iht s]u t liosioin wt 
hiul tint most ot its lic,ht is r< tin ted 
sunlight but lines which d])]K ii on tin 
pi 4 tl inn show tint it iNo hnn s with 
a nttim amount ol 1i ht ol its own 
this IS btlit vnl to bt due not to Ik it 
but IS alie idv sided to eleetiie dis 
chiigts lioni the paitieles t lusnl bv 
tilt Suns ution on thtni as tin eomtt 
nisln s tow irds the Sun 

J<e ill\ 1 ir^t comets iie mi> s]ileiielid 
objitts in till sk\ .uid soint time s 
ap])< u IS blight as \iniis Ottasioii 
illv the he id ind nnclt m aie so 1 iigt 
and da//ling that the> ct-ii Im st t n even 
in daylight Out ‘■mli w is tin gi int 
eometolKdn whieliwiscisiK visible 
in blight da\ light 

(oiints arc often named aftei Ihcir 
discoverers and the most tamous of all 
comets IS known as Halle \ s eomet 
Before the tune of that great astio- 
nomer comets were* thought to be 
merely chance visitors which aiiived 
mystcTiously within view ol the Farth 


and then disap})eaied just as in\sttn 
ously as they had como anil would 
never be seen again 

But Halley whin \ trie at comet 
appeared in i()8j connetted it with 
comets which had appealed in 1(107 
and 15 )i and decl in d th d it was prob 


al)ly the snnt eomtt and would 
jppiai igiuj 111 J7‘)h He ni mil unt d 
that d was revolving loiind the Snii 
and th it it took about 75 v t 11 s to t 0111 
plete its orbit Sint enough it ap 
pe ntd igun m 1758 and it )i 1 ip 
pt ircilsinei its list vi it be ing in i«»io 


when a distinguished istronomor wrote 
the lollowing rathe 1 amusing vcisc 

t)l ill th( cih](( III th( sk\ 

I hf n s Doiu Iikt ( oiiut M illey 
Wt sif It wUli 11)4 ml ( 1 4 \t 
\ii 1 n >tlu lib 
I Ik lust t ) st4 it w ti t In 
1 til still W( ( ill it II \ll4 V 
1 lu nr tl 111 til n It w 111 1 n tiun 
W IS Ins ii^ni ill\ 

( 4 )mtt-»olt 11 hi hut Mi\ (inioiislv 
hulls ( onit t set 11 111 is»<) leiuintd 
itt-offling to pudietion in 18^5 nul m 
lilt lollowiiu I mu ir\ (liMdcd into two 
])iits In iS ->2 v\hin It w IS 1 im 
obsiTNrd tin 1 W4) ]) 11 ts wt 14 tiuillmg 
k| 4 b\ uh but will now stpiidtd 
hv I dll mil ol 1 niilli )n md iipiirUi 
unit In wlun it w is tint b u k 

nt u tilt 'snn no c imt t L[>p( ut 1 but 
tilt It w is I nil niliiint displu ol 
imttoi md it w u I )iin 1 Ihit th< 

oibit ol til mitiois 1 01 n ]»ontltd 
vNdh lilt (ibit r)l thi \ mislKtl tonut 
111 jtt ))> d)lt thr It l( It th It tht 
shootin st iis will tlu It ni nils ol 
Iht 1 1 s I onit 1 

I lu oibils of tilts (onut whiih 
ip]>t It I iin md 1 mi in iniit li mon 
t loii^ d< 1 thin th > ( ol tlu pi nu ts 
ml tlu \ \ n\ inoiiiion 1 \ in i/i 

II dll \ ( onit t ippiouhts within 1 

ft w niilli >11 nnit nt tlu siin ml tlitn 
tiivils iw u 111)11 thin ^ 00 ) nnilion 
mill 1 11 bt \i)n I tilt Dibit ol Nt [»tniu 
On tlu otlui h m 1 ilun ut t )jnt Is 
wliuli i])pi 4 ) iLh to w itliin I ,0 000 unit s 
of tilt Snn 

lilt 01 tuts of lilt ( >1111 ts in not like 
those ol tlu pi iiK ts di HI 0114 pi nu 
but tlu V ip])roi(htht Sun d ill iiip^Its 
md ii ol V nions sh ipi s 

Mon th m 1000 loiiuts hut now 
1)4 4 11 Ktonltii nul iboiit |oo ot tlu si 
vvtit ()})siiv( 4 | Im ion the iiivtiUion of 
tlu tticseopt \bont out e>ut ol evii^ 
het ( onu ts is \ isiblt to tlu iiiktdeve 



A strange comet with six tails as seen from Lausanne in March, 1744 It is known as 
Ch^seaux’s Comet, after its discoverer, De Cheseaax 
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The VI tit comet of 184^, as seen tioni Pan It was a grand and wonderful sight, the 
tail extending atioss one thud of the heavens, and the nucleus appearing as big as Venus 



ALL SORTS AND CONDITIONS OF CONVEYORS 



In large factories, gasworks and other scenes of industry goods are not now wheeled from place to place in trucks as was formerly 
donct but are carried by mechanical devices known as conveyors. These are of many types suited to the carriage of various kinds of 
materials. The bucket conveyor, for example, which can also serve as an elevator, is largely used for conveying coal into a boiler house 
and then returning with clinker and ashes. The coal is unloaded at the required point by means of a tilter, which turns the bucket as 
it passes. A push plate conveyor, which has a series of plates on an endless chain, is also useful for moving coal or coke. The steel 
cable conveyor in which discs are arranged on a moving cable, is useful for moving powder or granulated material. The p^dle Wade 
conveyor not only moves the material but mixes it or turns it over for drying. SpirW conveyors are used for transporting co4l, mineral 
or grain the spiral pushing the material forward as it rotates, and the band conveyor will carry almost an 3 rthing 
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MOVING GOODS RAPIDLY IN FACTORIES 

With mass production f^oins on in our factories and worlcN, it is necessary that the raw material and goods 
should be moved to and from the workmen as rapidly as possible and this is now done in all big factories by 
means of mechanical conveyors Motor works, jam factories, gas-works, steel works, and so on, all use these 
ingenious conveyors and here we read something about them 


O NF ot the great ft atiiics ol all laigt 
fat lories tiiuL indusli i il organisa 
tioiis to (1 IV IS tilt rapid mt)\ 
of the matt rials and goods fioin pla(< 
tti plate (luiing tlu jirottss of mum 
f It tun .iiid tilt contimious tonxt \ hk t 
ot tilt finishtd aititUs to tht platt of 
storiigt Ol thi Itams oi loiin s wlmh 
IK tt) carrv thtin awa\ 

1 Ol this piiipost uhd nit Known as 
con\t\ois au intd and tlitst ik as 
\ II ltd m foim alintisi is the goods tluv 
IK to taiiv I Ik \ an 


t)i anim ds ait slanghttutl loi food 
tvtrv \tni .ind wlun it lue long bun 
iht boisl tint (\trvthing was used but 
tht st|iii d Htit foi h di a itntin> or 
mt)it tht inimils clt dt with have 
jussttl tliroiigh the \ iiituis opt i ilituis 
as I ( ontimioiis jiriKt ss bi mg p isst tl on 
tionioiu woiknnn to anotlu 1 bv iiuans 
ol nitt Jianit il i onv t vt)i s 

With tlu tnoTiiKius tit \t lopmtnt of 
ni urn f K tilling mat hint n in prat tit illv 
(\tr\ mdii^tiv lilt iittd loi i ipitl 


toiiMvantt of matt toils and gootls lioin 
platt to jilitt in tilt futoiv btcimt 
urgtnt If llu \(r\ ttislh modt rii 
mat hint M is tti It mult lt> piv it 
must bt K(])t woiKine without bn ik 
.111(1 111 oidii 111 it this Til IV bt utotn 
jihshtd tht VMiiUtis must bt su]>]>lu(l 
tontniiioiislv with mitt ml anti must 
hi\t. tlu ])HKlm Is of then intliistTv 
toiiMVLti iw iv i ipidlv tti till dtpul 
mini tint will t ni\ out tlu nt \t 
opt i.ition m tin pjoi I ss of maiiiilactuie 
flu Ksult of thn netd 


I in o n g t h t g r t .1 1 1 s t 
tiiuiniihs of Iht fiigiiuci 
md tan bt tonstiiutitl to 
‘'till all kinds of gotuls 
wlutJur lilt St bt molten 
nu t il steel liais oi tast- 
ings puts ol lottirnolivts 
1 inotoT tais t oal oi tokt 
tloui oT othii powdtittl 
m 1 1 1 rial gla s ]«us tn 
lultlts hosts tjr indeed 
(n\ form of goods Jicavv 
tl light inassi\t eii butt It 
Inn Ol sm ill 

\ol tinlv e.in the g<»oels 
It t onv t V t d nu chanu dly 
lioiii one ]) irt of a f letoiv 
to anv t)thci paitthatison 
tlu samcltvtl but the con 
V tv OI e an bt so t onsti iit ted 
Mill at a gixtii point it 
nio\ t s iiyiwaitl, and without 
mv .ulditioiial haiielling ol 
tlu gooels tan t iirv thim 
to liight 1 OI lower flotirs 
foT further tieatnicnt oi 
stoiage then 

The Earliest Conveyors 

11 IS not known esaetlv 
wlun convevois hrst tame 
into use Hurt au diaw 
mgs and de^sciiptioiis ol 
devKcs of this kind tkding 
buk to the t)]>cnuig 
of tlie nineteenth centuiv 
but it IS quite liktlv that 
they reindined as m\tn 
turns on papcT and were 
never aetualh construe ted 
toi m those days ma -.s yiro 
duct ion had not be gun, and 
theie was little use for any 
more lapiel * handling of 
goods than could be can led 
out by men pushing tnicks 
and trollies 

Perhaps one of the cai lu &t 
uses of conveyors was in the 
famous Union Stockyards 
at Chicago, where millions 



How the buckets of an overhead outdoor conveyor or aerial ropeway, 
such as IS used in the Kent coalfield, passes the arm of a supporting 
trestle The grooved wheels fit tightly over the rope 


II i bt ( n 1 lu m\ I iitioii and 
tonsil 111 lion of coin I \ois of 
t\tiv possibJt dtstiiphon 
Souk ton si si of ciidlts* 
b.inils pissing t ontiiiuouslv 

III tint diuction otht is of 
lollt IS on b ill beatings 
ail ingctl on \ planting w ly 
OT 111 i spir d so ih it gootls 
will pa s along bv gi ivita 
lion ot III rs ol t nilli ss 
ihnn fittiil .it iiitiTvals 
with forks Ol ]»1 itc lojnish 
on llu i oal tokc oi othi i 
in itc n d otlu IS of I ii ki ts 
Ol spir.ds ot jiidilk bladt 
Ol tlisis on moMiig slttl 
t 1 b 1 1 s and so on I lu 
tijgnuiis i m now th sign 
null onstriu t c onvt \ ors lor 
mv situ itioii iiul .niv t la >. 
of gotxls 

Conveying the Cars 

Ptili ips it is in llu m Lss 
piodiution of tlu inodtin 
tnoltiriat that tlu ust oi 
tlu convivoi h.is bttn 
Inought to pi ift ctioii Htii 
fioni lugiiming to md tlu 
cars and tlu ii p uts p.iss by 
convtvor to the vaiious 
wnikintn, c at h of whom 
tlocs his bit tlu .qqiaratus 
thill lariving tht lai on to 
tlu luxt man 

Jn out big motoi wtirks 
tlu engine •» ait lariud 
IK irly two miles bv ton 
\t\or from out building 
and across tht tt)p of all- 
ot hti to llu dipaitmcnt in 
whieh the mgmc will V)u 
hilt d to the chassis M.iiiy 
fat tones ha\t as inmh as 
ten miles of toiivtvors for 
tlu id])itl mtivuig of mati- 
rials and gtiods Evtn men 
and women use conveyors 
in the form of atrial rail- 
ways and moving plat forms 
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AERIAL ROPEWAYS FOR CARRYING GOODS 



Atinl toptways u( ixctedinf^ly useful devues fot (otivcyiu i^ood oi tven passtn^rs* ’itross difficult and inatcc ibk country They 
arc found in mountainous districts whtrt mimnp- operations ire carried on as in the Andes of South America and ate the most inex 
pen iv< of all mems of transport foi such rep^ions Here is in aenal cibleway on Tabic Mountain in South Africa 



This i> the aerial topeway in the Kent coalfields for conveying the coal acioss country to the poit for shipment It is a very efficient 
system on level teintory and is equally suitable where the goods have to be conveyed up or down over miles of rocky and difficult 
hill country There was a great outcry when the Kent cableway was constructed, but if coal is to be mined it must be transported 






We do not see or hear musical boxes so often as we uHed lo do because the gramophone and the wireless have pushed these ingenious 
instruments into the backgiotind It is inteiesting however to see how the old musical-box works There is a steel plate like a comb 
with teeth which forms a kind of keyboard, and when these teeth are stiuck at the end by a series of pins ptojecimg from a cylinder, 
tliey pive foith the various sounds wliich make the music The cylmdet is set in motion by a spring and cogwheels, the spring being 
wound up by a lever It is really a kind of clockwoik arrangem**nt At the opposite end of the cylinder is a device for shifting the 
cylinder to light or left thereby changing the tune There is also a stop and a regulator to vary the speed The pins are so arranged 
111 the cylinder as to touch the necessary teeth to give forth certain notes and one cylinder may play half a dozen oi moie tunes 


THE SNOW-PLOUGH THAT CLEARS THE RAILWAY TRACK 


S \ w IS till I 111 in\ 

I 1 till 1 illw ivs 
but loTlun ill 1^ 
in 1 1n Ih ill h 1 ii s 

it IS II )t Otll 11 til it^i 

llIU IS llOVMdup 111(1 
^ ( IK I ill\ tin (1( p isi1 
()l SM )w on tin ti n 1 
c ni soon lx ii inovi il 
by nil uis oi i snow 
|)lou^li 

In ^nulu I and 
S( nidiii i\ n win n 
\u V hi i\y t ills oi 
(111 iiid win re tin 
snow m i\ diifl till 
It burn s tin li n k to 
I d( pth of pi 1 hip 
fitti in (U t w ( 11 ty 
ill t i VLiv ilitliit nt 
typi of snow plough 
is re q uii t d liom 
111 It iisid in (it cat 
Biitain 

In tliesi lands of 
htavy i 'ills tin snow 
plough IS on tin 
prinupU of a total y 
digger In front is 
a sonts of scoops 
arr.inged in the form 



ot 1 di I ind tw > OI 
lliiK p uv( rfiil in 
f^nn ])ush tin snow 
])loiiu,h up t ) tin 
sn jw whin tin dtsi 
is it whnliii^ mil 
lilt into tin snow 
thi iwini^ it to i ( III 
sidi 1 ibli ilist nil i m 
ill dm I tioii 
In tin Hiitish Islt s 
till t\pt of snow 
plough list d IS shown 
111 till pntuii Jt 

I onsisls ol I w( du,i 
sh ipi d ill \ n I wliK h 
IS pn h I forwitd 
by yi )wi I fill i riKini s 
and (In idi s thi snow 
dii\in^ It to tin 
sidi s of the track 
mill h in tin sum 
wiy IS tin shin 
of 1 plough ( It ivt s 
the soil and turns it 
over to till sill 
Of CO rsi sn w 
ploughs ue nttdid 
more 111 Scotland in 
winlu thin m thl^ 
bou h of Lnglan 1. 




THE BUOYS THAT WARN THE MARINER 


I N i(l<lil!ori to lvl»tli<)us( ^ lightships 
ind b( icons tliMc cirt louiirl tru 
liritjsh foists inori tlidii a 
thousind biiovs which mirk loiks nid 
shoals cind wun and ^oiidt the iniiiiui 
so th it h( m l^ luivijfitt his ship I> 
HI d iiipi rolls pi If t 1 Ills miiiiht i doi 
not ol cour->< iiu liidi. thi iu<mv iiiooi 
inji* bno>s tf> which ci lit c in rn ike fist 
as tlnv ire not ic ^ irdi d is s( i 
HI irks ^ hkf tlu othi i 

kfu ks and sho il m tin lu i^hboiir 
hfKxl ol I iiid have dw ivs Incii i pi nl 
t * ship Old It IS tf> iiulif it< thf siti 
<liirm<lsb\ wliK h \ i ssf Is ni i\ ippiouh 
poll tint tlu biio\s in rnofHifl \1 
tlu months ol iiviis lik< tlu J Iiirn s 


I list tlu biiocs v\f re made of wood 
with non hoops siiironndirif? them to 
k(tp then stnis in position but now 
th(\ irf dl ol iron ind lie in nianv 
( i ( s quite 1 1 iboi ite m ichim s I>ilti i 
i nt t\p( s ot bno\s IK used foi difle lent 
piiiposf then sh ipf s mukinf^s ami 
colours indie itin^ the sei\uesthe\ nc 
inte lulf <1 tfj pe ifotni 

I he ehinnel oi taiiwi\ as it is 
f died b\ se limn into a port oi rivci is 
pineiilh mu keel h\ i eioiible Jim ol 
f■Ulo^ s I h<;se on tlu si iibeiinl suit 
IS i ship ^,OLS m lie eemie il in shd])t 
iml piintfel eiiu e oloni eitlur led or 
bJ i( k while those on tlu jioit sielt art 
Il it loppe d ind o« known is< tn b(io\ 


about three hundredweight b is fixed m 

an lion framework, and four hangm 
tlappeis round the outside of the lx li 
stiikc It alternately as they are swim 
b\ the movtment of the waves \u 
inre'ssant tolling is thus maintum 1 
and IS \ (‘ry useful at night and m fo^^ \ 
we ithcr, but the distance the soim 1 
carrif s \ ai les with the weather 

The whistling buoy has a tubt 
3-) inches in diameter and 52 feet lom^ 
p issjng through its centic and dese tml 
mg 20 Ittf into the water Ihe beittoiii 
of the tube IS open and admits a eolmnn 
of watci which is not aftceted by tlu 
wave motion on tlu sea s surface I h« 
rounded buoe howevti moves will 



The e photojrrapli*' show two of tlie giant buoys which aie now used for marking reefs and shoals They are really elaborate machine 
larefaliy constructed on scientifir principles The one on the light is a gas buoy in which the buoy itself contains the supply of gas 
which IS fed to the burner automatically and keeps the light shining We sometimes hear a warning given on tfTe wireless that the 
light of such and such a buoy has become extinguished This may occur from a variety of reasons, and the buoy is then generally 
lemoved for overhauling On the left we see a giant bell buoy, which has been taken from the water for repainting and overhauling 

The bell is tolled continuously by the regular movement of the waves 


Me s< \ lliimlxi Ills mil Sivim 
lluic lu 111 mv slid il ml -vinlhiiiks 
wliili on tlu iionbmnl m) ists ot S >t 
1 uid ind on tlu Wist of 1 i^l mil m 
( oimth ss II I Is mdioik lu lu i tlu need 
foi buoys 1 ilotsiilv on Hum loi lulp 
111 j^uidinf, ships lliiouL,li tlu niiiow 
t h mm 1 > ol ill i p w iti 1 to is lii h i\i n 
llu cirliist biioNs wtic simple 
wcxulm c isks but it soon i nm to be 
recognised th it a biK>\ to do its work 
cfhcifiitl> must lx something more 
tlnn this md soon s]KeiilU idipted 
construe Lion «. wen bmll which would 
resist the bulfi tings of wind and water 
and at the same tinu keep aAuit 


bi ( nisi tlu\ IK like clean Ihesc ik 
punted vMth i cluck piltetn Dingcis 
m tlu iniddh of a ehanml aie gem i iU> 
ni irki d b\ 1 spin rieal buo> painted 
with lings OI stripes and eairving i 
]X)h )i I iff witJi a mule on top — i 
di uuoml il il is the outci cliaimc 1 and 
i til nude if It is the inner channel 
Speei \1 buoys arc used to mark wre c ks 
It IS liowe\er the huge bell buoys 
and light buoys that are the latest 
de\elopmtiits in construction and are 
worthy to be described as machines 
Some ha\e both a lull and a light and 
others h m an automatic whistle 
In the bfll buoys the bell weighing 

fio6 


the wive^s carrying the tube up in* 
down with the re suit that the column » 1 
water in the tube arts like a piston an 1 
compu sscs the air which passe s throii^l 
valves into a binaller pipe and blows i 
whistle at the top 

The automatic light buoys have 1 
store of compressed gas or a stexk of car 
bide from which acetylene gas is madi 
at a regular rate to supply the light 
A recent development of navigation 
buoys IS the ladio beacon buoy tor 
helping a ship to fix its position 
Those are fitted with short-wave radio 
transmitters which automatical 1> 
bioadcast specific signals 



THE GREATEST BOOK IN THE WORLD 


The Authorised Version the Bible has been called “ the Greatest Book in the World,” and ” the Greatest 
English Classic, and both descriptions are true Many scholars contributed to give us this magnihcent 
monument or truth and beauty, and each worked for sheer joy of the task, and not for pay It has beeo very 
aptly said that the men who made the translation weie more than scholars, they were artists, using the word 
in the sense in which it is used when one speaks of an orchestra, and thev used their instrument the English 
language with studied skill The great ideas of the original were wedded to worthy expression in the translation 
Here is the great story of the English Bible and how it has come down to us 


I N riiKin \atoiii-s (li\s iiiinv 
Htitish holms hid hingim^ on 
their Wfills a lir,'< tnj^rising of i 
pLinluu tntitkd 1 he Seeict of 
I 11^1 iml s (fiiitiuss J hi juctiite 
should yiutn Nittoiii prtscnluig i 
eop\ ol thi Ihble 1i> «in \iiu m ehifl 
ind Ihi storv told in i onm i tion with 
it \v IS this \ii \Iin in thict omi 
uTott to tlu Dim n iskin^ hei uh it w is 
till Mint of ] 11,^1 ind s ^ii itin ind 
iniipl\ it IS soil sin Si lit him i lu luti 
))oiind copv ol tht 1 n^Iish Ihhlt 
WhctlKi till inudiiit uludh ik 
luiiidoi not tin puliiie w is ei 1 1 iinl> 
I paribli vMth i -.Tc It I il of tiiith 
in it 1 I mil owi s inin h 


Ihf stoiv ot tlu J nglish Ihhli is % 
roniinii wlm h all should know mil 
honour shoiil I In dom to thi f'u it ind 
good 1 nglishm in to whom tlu eli ii 
mss ind hi iiit\ ol thi timslitioii is 
ilmost (utiiiU dm I Ins in in vv is 
Wilhim l>nil)ii ind lu mt\ dinost 
he dtbcnhid is tlu h\ii ot tlu 1 tif^li h 
I in u igi 

Ot roiijsi tju Ihbli of tlu pooplt 
simi till veil Kill IS tlu \ i rsion w hii h 
wt still iisi mil js known as the 
\uthoiJS(d \fision though so In is 
hi>toi\ iiiord itwisniMi iiithonsid 
by iMng Pailninint or Ihshoj^ 1 iit 
snnpl\ won its w i\ in tin itlii lio is of 


1 nglislum n b\ tin slmr bt iut\ ind 
nil rit of Its 1 111^,11 III 

Hut imoiii w ho taki s tlu tioubU to 
comp III tlu iiithoiised \i rsion of tin 
Ntw listniiinl with l\nddi s ti ills 
litioii milk 111 tlu sixtuntli iinturv 
will iiud m most t isis tlu woidirig 
idintnd I Kit lompikis indiilitois 
of I nglish e lit ions ol tlu Thbk win 
imh ti insl itors in tin tiui seiisi ol 
thi wDi i I lu > nil lily took 1 ynd ili s 
ti iiislition mil u|>iiniid it with >light 
alti r itioii>» 

this bi ing so it IS oni of thi siddist 
tut'* in I n^lish hi toiv tint this git it 
md ^o>l mill should liive dud i 
mntvr foi tlu vtrv woik 


t > till J i( I th it lot Tu 11 K 
|o 1 M ii tlu Hibk in tlu 
nil tin I t infill of tlu j t ipli 
h I bi i n i\ ill ibli 1 ) dl 

J lu liij. li St mil It I )1 
in »t lilts m I th< inti.^,iit\ 
ol piiblu Ilk which 1 is 
t) ( FI It ins I iti tlu i 1 ( li 
>1 1 n^lishni n h isi b « ii 
1 li 1 \ dm to 1 11 1 1< 1 1 il It 
th tnilhs m 1 m i\nns si 
th hibli h i\i In I II I iinili it 
t I Ul 

I uiUioi till lut tint 
til 1 nghsh I in u ut h n 
I 111 mu I pi ii tu ills iin 
ilnnfiil lot inoii thin 
liui itntuius mu^t In 
ittiibiitid to till I n^lish 
Hiltli whuh In bun in 
Hu hinds ot tlu juojik It 
fi\ul md uniluil thi Im 
II 1,^1 and •.asiil it Jiom 
Inngitm as mins i oiiti 
m nt il languages h i \ c 
< hinged wluit tlu rt wis 
nosnnilaih siabk standard 
ol unitoirnity 

Moulding the Language 

Iwo other bcxiks issisti d 
in moulding the langu igi 
though th< 11 pai t was not 
so guat as that of the 
1 ngJish Hibk Oiu was 
f lu H(X)k of ,C o ni m o n 
I I lyer whose In dutiful 
I inguage we largely owe to 
^lehblsllop C idtimer and 
tlu other was the first folio 
of Shakespeare who wtote 
his |iopuiar plays in the 
ime language as the Hible 
ot the people 



tint vsithin ikwviiiswis 
iiiognisul bv Kiiu 111(1 
(hiiiili ind piopk mil 
In I \ « 1 sim e In ( ii pi iisi d 
111 1 lionoiiii 1 IS L won 
d 1 1 il t i k wi 11 j)i i toinii d 

The First Printed Book 

111 l»ibk 111 its I itiii 
till m ( nown i tlu \ uli, iti 
w 1 111 \ insl book to 

In ]>iinli d tioin iiios dili 
t\pi in m> I uropi m 
loimtrv ml i niif^riih 
( i nt ]>u <1 ot woi k it w 1 
1 li it w I iboiil 1 (-)0 It 
S' n lliKi KU ii ti IS of i 
niitins 1 dl r bi fon in 
1 ii^lnli trinslition ol my 
jnit of the Hibk i mu 
to In piiiiti 1 md then it 
w i 1 ]M od II c c d not in 
1 n^l md but at ( ologm 
III Lrtinniiy ft w ts a 
New J t s t a 111 e n t ind 
though scvtidl editions 
ut Hu lompkti Hibk wen 
till rw lids pnntodaiid put 
into ein 111 ition these weu 
all pioeliieid eiii Ihi ( onti 
m nt 11 id neit till wt re 
eopies ol till f nglish HibU 
ai tu ilJy jinnted iii Fng 
lanel 

ihe 1 nglish printed 
Hibk e um as the result eif 
a real di niand on the ])art 
of the pe ople I ong lx teire 
it hid lx*on pnntecl how 
ever the Bible had l>een 
translated into English 
and even in Anglo Savon 
times a small part was 
translated lor leading. 
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ROMANCE OF BRITISH HISTORY 


thoiij*h ot com sc tlirrt couhl have 
lx no it (iiiiMnd in (li\s wlun 
it \v pt isons outsidt tin ( limtii iiiul th< 
inoiifistMK s wt It ahit Ititt.itl if all 
It vvas tliL Viiitraiilt lit i It wlio 
Iranslattd tht (losptl oi S! jolni into 
Aii^Jo S ixon and only pist ttnnpltltxl 
tht wotU .IS h( difd it Janow Xltmas 
ttry Ciithlxit one t)f Ins distiplts 
tills IIS lilt tt>uc]iin^ ^loi\ 

I hroiif»h tht vvhoh ot tin tvt ol 
\stiniion Din m tin \t it 7 tin 
old nioTik tin f'li lit s( liol ir in 
I ino]H dn tail (1 hi tiinslition ills 
stitni^th u IS uhiallN ^iNun i\ nrid 
whin cNtiiin^ t mu hi nvl nun wt ik 
1 In n at nit'hl tin it still rtinaiiud ont 
fhiptii nnlran'-latt d 

Most ti lit in 1 l< I 
said his folhiwtis tlnn 
In ont < Iiaptt I \tt I 0 
tio 

1 In 11 takt yoiii p< n 
said Ml dt and wiilt 
tpin kl\ 

1 lis ])n it vs IS \ t 1 N will 
in^' altlnni^h hin fit sh w is 
j»t Itin^ wt da i .iiid wi ik< 1 
1 ht hit tint II of tin nioii is 
tt ry f nit 11 d t In looin out 
hN ont witpiim lo hid 
tin ir 1 1 t lait wt lls f >nt i 
a^ mi fl iiknt ss t< II hiil t In 
work wis .ilmost titiin 
I ht littlt St riht who w i^ 
t ikin^ tlown tin ti msl ition 
ht lit tltmn atnl whispt rt tl in 
tin tl\ nifi s lint *• t u 
M i tt I t N t n now then 
IS ont stnttntt inort 

The Work Finished 

VViitt on fan wins 
ptnd Ikdt anti tin ho\ 
wiott linn In tin tl 
' S( t dt It in istt 1 It IS 
fmisln d now 

^ t nnninint 1 tin 
tlN 111 ,^ sunt vou s]x ik 
will it IS linislnd now 
1 ikt niN in id intt) \onr 
h mtl md li\ nn tiown 
oppositi tin lioU ])1 It t 
win It It w IS in\ wont to 
pi IN Ninl on tin ]» in c 
nn 111 ol tin Idtlt 1 1 II Hun 
1 ini tin I n d nnink tloNvn 
vnIk) whi^pt I in tin (iloii 1 
INI up his s]init 
\\ t tlo not pos*-! his 
timslilion ol tin (.osik’ 
hut no donht it w is it atl 
to ni iiiN ni tin tliNs lli it t iJlowttl 
john \\n tilth howtNtr w is itallN 
tin In t tl nisi dot ol tin Ihhh into 
1 n^’lish foi tin ]>fop|t It is niin 
tlilUnnt I i4>lish liotii that whn h wi 
>piak iinl Wilts novs hut 1 was tin 
I Lii^Uti^t ot tin pt opit of his da\ 
Ihiaiist It w IS tin (tnliiiir^ i imiliai 
liLiir’ii iqt td the psojili sonn dnlikitl it 
I Ills M istt r |olni \V N < htlc wiots 
oni ‘tran*»lilid into tin \nnln not 
anAnf.shs tonkin the Cjosptd \\ In in i 
it is mads \iilnai hN Inin .iinl niois 
open to tin nadin;^ ot lay men and 
women th.in it usually is to tin know* 
lodge ol lettered and intelligent clergy 


and thus the pearl is cast abroad and 
trsKldcMi under fut of swine Iht 
pwil ol tin ( hiiuh IS tinned into the 
common sport of the peo])lt " 

WNchtic s Hihle as it is often called 
IS i( ally a traiisl.ition of a translation, 
loi In tiid not use the Ciieck New 
Test mn ni and tin Ilihrcw Old Icsta 
nuiit hut tin T-atiii Vulgate edition 
whnh SI Icioins hid m.ide in the 
litth 1 1 ntiiiN 

\\ Ink it IS difln lilt to lead WyelilJe's 
Ihhk to d i\ tlnic .iie many phrast^s 
m it which appear in tin Authonsexl 
\ ( rsioii oui pit -.( nt d ly Jhhlc* Among 
these III ly ht nnntiotnd ‘ Strait gate ' 

\1 ike whole * Srm ot peiditnin 











« • clfdftf pranriiE^ 

few fiSk ajflii. 

jAintfi^cmtr; 

P9«n»tli0Mtlifnmt 
llCpom(i|W 3 rwnt 


rnonc), yd a considerable number ol 
Bibles was produet‘d and no doubt 
eageily lead 

Wyelilie s Bible was eomplete*d about 
1^82 but It was ncMilv *>00 years 
later that is 1850 before it was 
aetuall> punted 

Tn oieUi to see how ddhront 
Wyeliffe s Jhble is from that which 
we use to el IN wt may give here his 
vtision of the well known i^d Psalm 
1 he Lend gout i net h me and no 
thine^ sehil lailt to nn , in the place 
ot pastille there" he hath se"t nn 
lie iiuiselinie nn em the watir of 
relieisehjng he eoninrtule m> souk 
lie ledele me foith on the pathis erf 
iighttulne sse toi his name 
ken whi though \ se hal gei 
in the niNtlelis of sehide we 
ell eledh Y se hal not 
elreule yuels I01 them art 
with me Mil gherele 
iind till staf the) han 
e oiim ten ticl me 1 hou h ist 
inaad re eh a beieird in niy 
sight aghens In 111 th.it 
tiohlen nn I liou h.ist 
in.iacl fat myn hee*cl with 
oNle and niv e ii]ipe filhnge 
eieeth is lul ekei Ainl 
till Time 1 sc hal sue me in 
die the daies of iiiv Ji|i 
\in 1 thit \ elwelle in the 
heiwsottln J end 111 to the 
lengtln e>i d in s 







fiK ttonnuwtw/ 
butte freik 

iSmesreS^ 

ba^frKrararV 
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A page from tlie only known Iragment of Tyndalc s New Testament, 
printed at Cologne m 152^ The first ten sheets had been printed when 
Fyiidale was obliged to fiee to Woims, and there begin work afresh 


Conipiss I ind .ind sea ’ ' Knter 

thou inte) the joy of thy T.c'irel ’ 

VVNclilfi w is the hist Lnglishman 
to hiNc the idea of translating the 
Nvhok oi the Bible into his mother 
long in* md he himself transl.ite*d the' 
Ncnn icstanicnt Nvhilc a frie'iid of his 
n mn*(] Hereford at C)\foid, set to 
work on the Old Ueioforers task w.as 
( ul short h\ the Church authoiities, 
but the woik w,\s cemipleted, piohably 
by Wyehlfe* Inmsedt Anyway, the 
whole Bible was turned into Knglish 
.ind though copies could only be 
multiplied by hand wilting and each 
eine cost something like £30 of our 


William Tyndale 

I he Justory ol the jn inle d 
Lnglisii Bible lx gin'- with 
VVilli nn 1 > nelaJe of whose 
eailN life we know nolliing 
He w IS boin iboiit i j<k» in 
a little (done i ste ishiie 
Nillige em the holders oi 
VVak^ He we nt lo ( )\loid 
UiiiMi'.iH and stinlud 
latigii.ige s so well ihat he 
bee a me pioheieiil in 
scneiid inchnlmg in nidi 
lion to his motile 1 tongue 
Latin 1 1 ( bit w (* 1 e i k 
It dim licnch and Span 
ish It Wfis said that 
whnhevei lie spoke yem 
wemld suj)pe)s( it hisii.itiNC 
lemguc ' _ L.itcr, he It amt 
(aTTiian He .ilso stuelud 
the Bible \ try close ly 
After he* had hnibhrd his 
studies at Oxford he re 
tinned to ( douce sterslijie 
for about two years as piis.iti chaplain 
to .1 knight ainl then came* te> London 
He" was mixed uj) m many contro 
Ncrsies but through them all he 
determined as soon .is he could fiiiel 
ail opjientiinitN , to translate" the* Bible 
mb) Lnglish Oiitt, in an aigunumt 
with a learnc'd ee clesiastie , he made the 
famous declaration, li God spare my 
life*, ere many ye^ars I will cause a 
boy that cliiveth a plough shall know 
more of the* Script uie than thou dost " 
With this puipose in mind, he went 
to London and tried to /enlist the 
sympathy and help of Tunstall, Bishoj) 
of London To show that he was 
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capable of translating from Greek, 
he took with him a speech of Isocrates, 
the Athenian orator, which he had 
translated. But the iSishop was cold 
and unsympathetic. He stated that 
his house was full, and he could not 
find room for Tyndale. 

The scholar thereupon found a friend 
in an alderman of London. Humphrey 
Miinmouth, who was afterwards im- 
prisoned in the Tower because of 
his kindness to Tyndale. 

All sorts of diiiiculties were put in 
Tyuilale’s way, and he tells us : “ In 
London I abode almost a year, and 
marked the course of the world, and 
understood at the last that 
not only was there no room 
in my lord of London's 
palace to translate the New 
restanient, but also that 
there was no place to do 
it in all England." 

'l yndale was a ]^ersistent 
;ind determined man, .and 
he therefore decided to go 
abroad in order to carry out 
his life’s work. So, in May. 
j he went to Hamburg. 

We do not know how much 
ol his work ot translation 
liad been done before he 
left ICngland, but by the 
e.irly siiinnier of 1325 the 
New 'I'estament was Teady 
ior the printer. 'I'hat he 
was well (juahfied for the 
work, even his enemies de- 
<’ hired, testifying that " he 
was well known for a man 
of rigid good living, stud- 
ious and well learned in 
seripture." 

I' lrst of all, tint Gosp(‘ls of 
St. Matthew and St. Mark 
wer<‘ printed separately at 
Hamburg. Then Fyndale 
went to (.'olognc, where the 
first complete translation 
of the New 'restamen t was 
producetl. After ten sheets 
had been printed, the ex- 
pen.se being defrayed by 
IC n g 1 i s !i merchants, an 
e n e m y i n 1 o r m e d the 
authorities of the city, and 
the work w.'is sto^ipcd. 

Hut lyndale carried the 
printed sheets to Worms 
by ship, .and the work went 
on, two editions of the 
New I'estament being pre- 
}>ared, one large in size .and 
th(^ other small. 

I'he authorities in England who had 
received information of what w'as 
going on, became alarmed, and Henry 
the Eighth was warned by his almoner, 
Lee, afterwards Archbishop of York, 
that it was dangerous for these books 
to be circulate. All our fore- 
fathers," says the almoner. " governors 
of the Church of England, have with all 
diligence forbid and eschewed publi- 
cation of English Bibles." 

However, Tyndale 's testaments ar- 
rived and were eagerly bought, but 
their sale and possession were forbidden, 


and they were sought out keenly for 
destruction. Sir Thomas More <|uite 
unfairly attacked the tran.slation as 
ignorant and di.shonest, w'hich it 
certainly w.as not. Tunstiill, the 
Bisliop of Tendon, attacked it in a 
sermon at Paul's Cro.ss. When other 
means f.ailed, copies were bought up 
and burned both on the Continent and 
in England, but this only stimulated 
the sale. By 1530 six editions liad 
tieen published and sold. 

'I'yndale realised the risk he t( 3 ok, 
for he .says, "In burning the New 
Testament they did none other thing 
than I looked for ; no more shall they 


do if they bum me also, if it be God’s 
will it shall lx; so. Nevertheless, in 
translating the New" Testament, T did 
my duty, and so do I now." 

'J'here must have been 15,000 copies 
of Tyndale’s Testament printed in 
the first year or two, but so f erce was 
the hunt for them, and so constantly 
were they being found and destroyed, 
that to-tlay only two or three in- 
complete fragments remain. People 
who were discovered with copies of 
the Testament were compelled them- 
selves to throw the books publicly 
into fires kindled for the pur^xise. 


Tyndale w'cnt on with his work. He 
published .separately translations of 
Genesis and Deuteronomy, and tlien all 
the books of the Pentateuch in one 
volume. Three years later the book of 
Jonah was issued. 

The demand for the Now 'Jestament 
became <‘ver greater, and some un- 
authorised editions with corrections by 
another man, Cieorge Joyc, but entirely 
without Tyndale's sanction, were issued. 
This made Tynd.ale determined to 
revise his own Testament, and for this 
purpo.se he studied Greek afresh. 
When the revised translation wais reatly 
a copy W'as struck off on vellum and 
presented to yueen Anne 
Holey n nndcT whose favour 
a reprint of the revised New 
Testament was produced in 
England two years later, 
the very first copy of the 
scriptures to be printed in 
this country. 

Now came the* trage<ly 
of Tyndale's lifi*. He was 
treacherously betrayed to 
the authorities at Antwerp 
by a false irietid, Henry 
Pliilips, who turned out to 
be a thief that had fletl to 
FlandiTs aftei robbing his 
father. 

'r y n d a 1 e was at once 
si*i/ed and carried otl to 
the prison <>f V i 1 v o r d e 
Castle, near Jhussels. 'Ihe 
English inerch.ants declared 
that the arrest was a breach 
of th(!ir privileges and they 
tru‘d to g(d Henry the 
Eighth an<l Thomas Crom- 
well to make a protest, hut 
for political reasons there 
was no intervention, and 
.af ter abou t eighteen 
m o n t h s Tyndale was 
brought to trial for lieresy 
and strangic-d at the sbike, 
his body afterwards being 
burned. 

He had not lived to com- 
plete the transl.'i1ion of the 
entire Hil>le. During his 
life tlie New 'reslameiit, 
J^entateiicli, ami Hook of 
Jonah, together with the 
Epistles for the week from 
the Old 'resttiment, had 
been published, and lie left 
behind in manuscript a 
translation of eight or nine 
other books of the Old 
Testament, all completed while in 
prisrin. 

'I'herr is a pathetic letter in Latin 
addressed by him to the Governor of 
the Castle, in which he begs for warmer 
clothing, and adds, " I wish also for 
permission to liave a candle in the 
evening, lor it is weary work to sit alone 
in the dark. But above all things. I 
entreat and beseech your clemency to 
be urgent with the procureur that he 
may kindly siitier me to have my 
Hebrew Bible, grammar and dictionary, 
that I may spend my time with that 
study." 'fhat the prayer was granted 

• » 2 



William Tyndale at work translating the New Testament. From 
the painting by Johnstone 
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is almost certain, owin^;; to the <*xistcii(:e 
of translations of the ()1<1 'l't*stanient 
from Joshua to the end of Chronicles, 
which must have been made in pristm. 

At tin* time of his deatli not far 
short of 50,000 copies of his transla- 
tions had been issued from the TVess. 

Tyndale was ^one. l)ut 
the demand for an Knf>lish 
Bible continued, and with 
the co-operation of 'I'honias 
C'roniwell, Mih^s (!overdale 
produced the first Ciunplete 
En^jlish Bible that had yet 
iKjen printed. It was dedi - 
cated to Henry the Kif^hth 
in rather fulsome terms, 
and was allowed t(^ ( ircnlate, 
but it went forth willuuit 
any distinct royal saiu tion. 

Various Editions 

('overdale used I yndal(*’s 
translations as tar as thi^y 
went, and filled u]> th<* 
himself. 1'hc lirst edition 
ot his Bible w.is soon e\ 
hausted, and m the same 
year another Bible which 
IS hiiowm as Matthew^s* 
ihble, f T o ni 'I' h o m a s 
Maltluiws. Nvho helped John 
Ko^ers, a iauidon rector, to 
produce it, was printed 
abroad. 'I'his u.sed all 
'I'yiidale’s (i<irishitjons, in- 
dudnn; the Old restaincnt 
from Joshua to Chrunicle.s, 
which ha,d not yet beiui 
priiited, completing the 
woik tiom Coverdalc's 
translation. 

It was sanctioned by the 
Kmy, a fact which, but for 
the trai^edy ot 'ryndale's 
(!iul, im^dit make us smile, 
for two thirds of Matthews’ 

Bibk* was actually the w'ork 
of 'I'yiidale, who hail been 
put to death with tin* tacit 
a])proval of Tleiiry for that 
very woik. 

I ti e r e w e r e now twt) 

Bibles circuhitinp; with 
official sanction, namely 
(‘overdale's and Matthews', 
but it was felt that neither 
Nvas ijiiite satisfactory\ anil 
so in 15^8 ('overdale was 
asked to undertake the preiiarat ion of 
a new edition based on Matthews', but 
with a more critical examination of the 
Hebrew and l.atin texts. 

He carried out the work, and he and 
an associate named Bichard (irafton 
went to Paris to arrcui/;?i^ with the .^icat 
French printer Ke/^naiilt, to print the 
Bible under spis ial licence IrtUii King 
Francis. 

Thin^<s were well when, sud- 

denly. the lncpiisitor-(»eneral stepped 
in and issued an order to confiscate 
the sheets. Four vats of printed 
matter were sold as wastepaper to a 
haberdasher, but he resold them to 
Thomas (TomweH’s a^^ents, and they 
were sent over to London secretly. 
Coverdale and Grafton had already fled 


from France, and Cromwell afterwards 
boiu?lit ty])e and pres.ses from Rognault 
and obtained the services of a staff of 
skilled compositors to complete the 
work ii; England. 

The pre.sse.s were .set up in fxmdon, 
and in 1530 the first edition of what 


came to be known as the Great Bible 
was issued. It was a large folio volume 
in black letter, and was really the only 
formed ly authori.sed English Bible that 
has ever been issued. 

People Flock to the Reading 

It W’as set up in churches and the 
peo])le flocked to hear it read. In fact, 
so anxious w'ere the people to hear it 
that often the reading went on at the 
same time as the church services, and 
warnings had to be issued that this must 
slop fu* the Bibles would be removed. 

Strype tells us that It was wonder- 
ful to see with what joy this Book of 
Crod was receivetl not only among the 
Icarneder sort and those that were 
noted for lovers of the Reformation, but 


generally all England over, among all 
the vulgar and common people ; and 
with what greediness Goa*s word was 
read and what resort to places where 
the reading of it was. Everyliody that 
could bought the book or busily read it, 
or got others to read it to them if they 
could not themselves, and 
divers more elderly people 
learned to read on purpose. 
And even little boys flocked 
among the rest to hear por- 
tions of the Holy Scripture 
read." 

No new version of the 
English Bible was at- 
ti'mpted • in Edward the 
Sixth's reign, but after 
Mary had come to the 
throne a number of Faiglish 
reformers gathered at 
Geneva and prepared a new 
English version of the Bible, 
which IS called the Genevan 
Bible. It has also been 
given the name of Breeches 
Bible, because in Genesis 
HI. 7, the translation reads, 
" And they sowed fig leaves 
together and made them- 
selves breeches " Our ver- 
sion, of course, translates 
the word as aprons. 

A Handy Volume 

This G e n e v a n Bible, 
which was really a revision 
of Tyndale, became tremen- 
dously popular chiefly on 
account ot its convciiioiit 
size. It was a comfortable 
cpiarto vohimo, whereas the 
authorised Great Bible Wiis 
a very unwieldy folio The 
men who prejiared thi^ 
Genevan version were 
opposed to most of the 
popular forms of recreatum 
and amusement, and we see 
this coming out ratht‘r curi- 
ously in their heading to 
St Mark's account of the 
murder of John the Baptist. 
He was beheaded, it will 
be remembered, at the re- 
el ue.st of a dancing girl, and 
tne translators placed at 
the head of the story the 
words, " The Inconvenience 
oJ Dauncing." 

Queen Elizabeth was not anxious to 
take sides with either the Puritan or 
Catholic element in her realm, and 
therefore Convocation could hardly 
expect to get her sanction for the 
Genevan Bible It was felt, however, 
that a new ollficial edition was needed, 
and so instructions were given to a 
committee to prepare a new version 
which came to oe known as the 
Bishops' Bible. The revisers were 
instructed to keep to the Great Bible 
except where it varied manifestly from 
the originals. After four years this 
Bible was ready, and it superseded the 
Great Bible in churches, but it was both 
cumbersome and costly, and had many 
defects. Queen Elizabeth's portrait 



The title page of llie first edition of King James's Bible, printed in 
1611, and known ever since, though incorrectly as the Authorised 
Version." It is also cail^ the ** Great He " Bible 
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appeared on tlie title page, but she 
never authorised it 

At last, after James the First came 
to the thiotie, a real attempt was 
nuule to produce an EiiRlish Bible 
which should commend itself to all 

Stholcirs to the niirnbir of 47 were 
iip]>omted and divided into six com- 
panies two of which held then meetings 
at Oxford, two at t anibndge, and two 
at Wcstminstei Men of .ill shades ol 
opinion were represented, and they wt le 
instructed to consult c\eiy veision 
whether 1 nglish I-*itm, French, Italian, 
(jrrinaii 01 bpanibh. which they found 
in circulation, as well as the oiiginal 
Cfn ck and Hi brew doc iiinents 1 he y 
wile told that the Bishops Bib'e wus 
to b»‘ followtd, ind as little altered as 
tlie truth of the origin il would idinit 

The Authorised Version Appears 

At last, m Tiiii tile new version of 
till J iighsh Bible was isukcI in black 
l( ttcr It IS ill SI ribid on the title pigi 
IS a * titinslation ’ and bc.irs tin 
wolds, ‘ Appoirdcd to bi read in 
i him lies but so in from being a 
ti insl ition, it w.is merely a revision, 
ind time is no cviiUnie to show that 
Ihi H was ivci any foinial apjiointnii nt 
oi It tor iisi 

But it '•oon supuseded all othci 
\i isions bv its shi ( I nierit, and for th it 
UK i It William I vnil ilc must be th.inkc d 
though Covcrdalc lontnbuted some 
Hung The siholais till us ‘ Iiuly 
w( never thought to make a luw 
tKuislation, nor yet to make of a bad 


one a good one, but to make a good one 
better, or out of many good ones one 
principal good one " Ihey certainly 
achieved their purpose 

Nine-tenths of the so-called Author- 
ed Virsion consists of Saxon woids 
In Shakesp(*are the pioportion of Saxon 
woids IS only 8*; per cent In the 
Lord’s Piayir 50 woids out of 65 an of 
Saxon origin 

The Father of the English Bible 

A distinguished authoiitv on the 
English Bible Mr H W llo.ire 
describes r> nd.de as ’ The true father 
of our pic SI lit English Biblt,” and he 
estimates that of r\iid lie’s work om 
Bibles retain at the present da\ somi 
thing like 80 ]Hi cent in tlu Old 
lestanunt and «)0 |X'r ci n1 in the Ntw 

If this cstim iti ma'v bi iccipUd he 
sa>s, “ no giandi r tnbutc could be paid 
to the industry, scholaiship and gi mus 
of the pioniCT whose indoniitalde 
resolution enabled him to piisivcrc in 
labouis prolongtd thiough twilvi long 
>ears ol i \ilc horn the land that in his 
own words, he so loved and longed 
fcM with the piai tical (iitaint> of a 
violent death st inng him m the f ice ” 

One othei thing must be menjuined 
In tlic very fulsome pntaee the 
so called Authorised version ol *he 
i nglish Bible it is suggested that^he 
idea of prc'paiing this version w is 
King janies's anil that he "did iievei 
desist to urge and to c'xeite those to 
whom it was commended that the work 
miglit be hastened and tliat the business 


might be expediletl " As m.ittei 
of tac t. as the distinguished bibliophile , 
Ml A Edw.i.rd Newton, has poinUel 
out, the ide‘a of making the ni'w e dition 
was not James’s and so far as is known 
the Scottish King did not eontribute 
a single penny towards the uiiclcrt iking 

But, whatever ma> be the partieulu 
share that difftnnt iiulividuiB eon 
tnbuted to the' English Bible as we 
have it to day, one thing is certain and 
tluat IS that 111 the so called Aulhoiised 
Veraon we possess a gieat anfl mag 
nifitent woik which, by the bend of a 
common lite'rary heritage unites to 
gethei tlic whole hnghsh sptiiking tae e 

The " He and " She ** Bibles 

It lias been said that nevei u.is 
so important a liteiary onterpns 
can led out with so little leeoid 
theicof md tins is tiue It was not 
elite] id at the Stfitioneis’ Hall like 
most other books se) that no one can 
say m what month of the \ear roii it 
appiand It is supposed that twej 
piinling-house s undertook the woik 
txeausf* tluie aie ditfeie'iit nnspiints 
which can emly be explained in tin 
wav riicH lie two issues of tlu first 
edition and they T.re known uspec 
tively as the (xriat He ’ anel the 
’Great She ’ Jhbic from a vaiiaiiun 
m the printing nt llie 15th verse of the 
third ehipter ol Kuth In one the* close 
of this verse leads, ’ He went into the 
citie ' while in the othei it is pnnted 
’’ She we nt into the eitie ” The He ' 
Bible IS most sought after by collectors 



A public reading of the English Bible in Old St Paul*s Cathedral From the painting by Harrey. These early prmtei Bibles ware so 
predouB that t^ were chained up for safety. Few of them remain because th^ were mostiy worn out with use 
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TIRED NATURE’S SWEET RESTORER 



Sound and regular sleep is necessary to health. It is during sleep that nerves and muscles are at complete rest and the quieter the 
surroundings the better and more restful is the sleep That is why children should have plenty of sleep in silent and darkened rooms 



The sleep of this child which has been resting for many hours is not so sound as the one above. Having had ample rest, it is^ waking of 
sto ovm w beginning to rub its eyes, an instinct which is one of Nature’s provisions to stimulate the tear glands that have 

been inactive during sleep. In a few minutes the eyelids will open to let in the light and stimulate the nerves and muscles to activity 
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THE GREAT MYSTERY OF SLEEP 

H we do not sleep we cannot keep healthy, for sleep is Nature's great restorer. While we are asleep our 
bodies are at rest in a way that they cannot be when we are awake, even though we may be lying down. 
No wonder the poet exclaims, ** O sleep 1 it Is a gentle thing, beloved from pole to pole.*' Science does not 
thoroughly understand the mystery of sleep even now, but here we may read many important facts about It 


W HY, aftci beiiiR awake for a Iohr 
time, or working very hard, do 
we want to go to sleep ^ And 
why do we get liic<I about the same 
lime every night ^ What, in fact, is 
sleep, and why after slct pmg for so 
niciny houis do we wake generally about 
the same time ^ 

All these are very important ques- 
tions, for sleep is one of the most vital 
feuts in our lives Tht ])oet lightly 
calls it “ tired N.iture's sweet lestorei 
It IS absolut('I\ neLessatv il we are to 
Keej) healtliN that ue should have 
snltK lent sli ep, and. indeed, if \\e wcTe 
to be kept awake bv noist* and other 
distill bailees so that we t ould not slet'p 
at .ill, ue should viiy soon die 

What IS tiue of us is tiiie also of the 
highiM ainnivds, and even the lowi i ones 
ha\e peiiods of lest coiiespoiidnig to 
oui sleep Fishes, from time to time, 
go to thi bottom ot the aqu.irunn oi 
pond oi liver and remain still They 


are sleeping, although then o\es aie 
not closed, benause they have no eve- 
lids with wluth to close them Snakes 
also sk'i ]>, but thc^ir eyes, too, are ope n, 
for the same reason The mamm ils 
and birds, however, close then eves 
when sU*e]ung 

I he importance of slc‘c'p is shown by 
the tart that when veiling clogs aie 
dejnived completely ol sleep the\ die 
m four Ol hve da\s Oldci ilogs if ki ]it 
.iwake foi tienods ot thirty houis or 
moie seem as though thtv wtie iiitoM- 
cated, and cliangcs take place in the 
cells in the trout part of tlieir brains 
Wlu*n their blood is takiui and injt'ctcd 
into the biams ol other animals, thi‘se 
at once show signs ot being tiieil and 
fall asleep 

Ouiing the terrible religious ])erse 
cutioiis 111 Fiance in the seven! c*e*iith 
century known as the Dragoimade*., 
the soldiers usc*d to kt'C'p tlicir victims 
awake* for days and iiight*^ by be.iling 


drum-, loudly in their piesence and 
making other noises whitli pri'ventc*d 
sleep Many c^f the victims dicnl as a 
result 

hxactly what sleep is no scientist 
can till us Nor aie men of siience 
agreed as to what it is tliat brings on 
tile drowsy feeling and makes us sleep 
.\11 we know IS that sleep is a period ol 
mciie or less iiiactivit\, when various 
fi.iits mil organs ol the bodv can get a 
list and get itady foi anothei pencil 
ot activity 

It 1^ imjiortant, cd ionise, that oui 
aims and kgs and IuhIic^s should be 
able t(» rest .ifter haid vvoik Wh.il is 
ol 1.11 gri.iUr impoitanci, however, is 
that out brains sliould sto]) vvoiking foi 
a tiini , and this liappc ns when we go 
to sU*(*p 

Hut .vll the biaiii does not stoj) 
woiking J he parts tli.it are cone c*riu d 
with thinking and willing and baliinc mg 
.ind CO oidinalmg, or bunging our 


Everyone needs a certain amount of sleep, and this varies wnth different people. It is important that we should get all the sleep we 
need, and Nature helps us to know how many hours arc required, for when we have had sufficient we shall wake up without being c^led. 
If we cannot wake up of our own accord and need much rousing, we are not getting s^cient sleep. When we wake up Nature inclines 
us to stretch our arms, expand our chests, and open our mouths to breathe deeply, as in our waking hours we require n^ore oi^gen than 
when we arc asleep. We also rub our eyes to stimulate the tear glands that have been mactive durmg sleep, and thus lubneate our eyes 
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diflerent actions into proper relation 
with one afiotiier, all slop working 
partly or completely during sleep 

The part of the bmiri, however, which 
has to do with breathing and the regu- 
lar pumping of the blood through the 
body does not sleep. This, of course, 
IS ji very good thing for us. If that 
part of tlic brain were to cease working 
we should die. 

Ihit when wo arc asleep even the 
heart beats more slowly and the 
breathing is less raj)id. Jsoine of the 
materials that our 1>odies make, such 
as tears, and the fluid produced in the 
nose, dimmish in amount when we are 
.isleep. That is why we do not have 
tf) wipe our raises when we are asleeji. 

VVe do not generally fall UvSloep all 
at once. A tired feeling conuis on, and 
wi^ begin to rub our eyes This is 
heeaiise the tear glands, which keep a 
constant stream of moisture running 
ovi;i OUT eyeballs, are slowing down in 
tlicir work, and we unconsciously rub 
lhe<‘yes so as to stimulate these glands 
into producing more of the fluid 

Why We Shut Our Eyes 

We try to help ourselves to get to 
.sleep by sluitting our eyes. That is to 
ke('p out the light, for light stimulates 
the nerves of the eye and keeps the 
brain active. 

If we arc sitting up late and feel 
very tired, our eyelids droop This is 
because tlie nerves and muscles arc 
getting inactive and do not respond 
properly to the impulse' to hold up the 
eyelids It no(;ds an effort to keep the 
eyes open, just as it does to hold the 
arms up, 'I'lial is why the lids remain 
closed when we are asleep As soon 
as we awake and get active once more 
w(! are able to open our eyes Wo also 
generally nib them after waking to 
stimulate the tear glands into action. 

Tlie body wh(*n tired, owing to the 
slowing down of various organs, begins 
to jnoiluce less heat, and so when we 
letire iii order to sloe]) we like the place 
to be warm Wo cover ourselves with 
ii blanket or rug, so as tt) store up the 
rethice*! amount of heat winch the body 
IS protlueiiig in sleep Animals take 
the same juecaution We know how a 
dog or cat curls up when it goes to 
sleep, so that itscoat will form a blanket. 


When we fall asleep the muscles 
cease to move, and as less heat is pro- 
d act'd there is loss carbon-dioxide gas 
to be breathed out. 

As w 1 go to sleep the power to make 
conscious movements is lost first of all, 
but we can still hear sounds, such as 
fieojile talkiuj* in the room, or the 
traffic passing in the street, or a railway 
whistle blowing in the distance. At 
Last we lose consciousness altogether, 
and even the sounds are not recognised. 

The earlier hours of sleep are often 
referred to as “ beauty sleep," as 
though they were of special value. 
This is a fact, for it has been found by 
elaborate experiments that the deepest 
sleep is reached alxiut an hour after the 
beginning 

Children Need Much Sleep 

Children need much more sleep than 
grown-up people, and if they do not 
get all the sleep they need their health 
and growth simer. One of the greatest 
disst'ivices ])arcnts can do for their 
children is to let them sit up late. 
Young babies sleep most of the day. 
and older children require at least 
twelve hours of sleep regularly every 
day. Young men and women should 
have eight hours, but in old age people 
find five or six hours' sleep sufficient. 

When we have fallen asleep and 
become unconscious to things around, 
our nerves still carry messages to the 
brain, although the brain does not take 
very much notice of the messages. A 
cart rattling over the stones in the 
street may not awake a sleeping person, 
but experiments have proved that the 
ear nerves send a message to the brain, 
because such a noise causes the 
sleeper’s pulse to quicken somewhat. 
If we gently tickle the face of a sleep- 
ing person, or if a fly settles on his nose, 
a message will go to his brain, and 
though he will not wake, his hand will 
be raised to remove the disturbing 
object. Sometimes a sound will cause 
the sleeper to dream, showing that 
some part of his brain is partly active. 

It is Vielieved by some scientists that 
the size of the brain diminishes slightly 
during sleep, while the feet and hands 
get a little larger. This is believed to 
be due to the fact that a certain 
amount of blood leaves the brain in 


sleep, and that it finds its way to tho 
extremities. 

Now wliat is it that makes us " ready 
lor bed *’ at more or less regular 
periods ? 

Some have thought that during the 
waking period certain acid substances 
were produced in the body which dulled 
the sensitiveness of the nerves and 
brain. Others, that oxygen stored up 
in the cells of the body during sleep 
is used up during the waking hours 
more rapidly than fresh oxygen is 
formed, ai\d so the blood having less 
oxygen than it needs, is unable to do 
its duty properly, and so affects the 
brain. Then some believe that sleep 
is caused by the cells of tlie nerves 
contracting slightly, so that the con- 
tinuoiis path of the nerves is broken. 

Another theory is that a special 
toxin, or poisonous substance, is formed 
during the waking hours and accumu- 
lates in the cells of the brain, causing 
them to cease their activity 

The Explanation of Science 

These theories, however, have been 
given up by most men of science in 
recent years, and the opinion of many 
of them is that sleeping and waking are 
due to variations in the blood flow 
through the brain After a period of 
activity the nerve centres that control 
the blcKKl vessels tand have been sending 
the blood through the brain at adequate 
speed, become fatigued They then 
stimulate the blood vc^ssels less ener- 
getically, and the blood flow is slowed 
down. This brings on the feeling of 
drovi^iness. 

After a period of rest the nerves 
controlling tho blood vesst'ls become 
active once more, the blood sup])ly of 
the brain is increased, and the sleeper 
wakes. 

People who arc very tired and have 
been awake for a long period often fall 
asleep in most unfavourable surround- 
ings. Horsemen, lor example, have 
fallen asleep on their horses. Soldiers 
on the march have fallen asleep, and 
yet unconsciously gone on walking 
And the story is told of the captain of 
a Wcirship who acUialiy fell cislee]) by 
the side of a cannon while this weapon 
was being fired again ^d again during 
the course of a battle. 


THE LIFE-STORY OF THE COMMON TROUT 



These pictures show the life-story of the trout. After the female fish has laid her eggs and they have been fertilised by the male covering 
them with milt from his soft roe, they develop, and successive stages are shown. After 40 days the Httle trout, known as an alevin, is 
hatched from the egg. At this stage it has no mouth, and draws nourishment from a sac on its underside, fiUed with yolk of the egg. 
As this yolk is absorbed the sac shrivels up The fish grows and at Z2 months is known as a yearling. It is then three inches long, imd 
is a perfect miniature of its parents. It goes on growing till it is mature and then it measures about three feet 
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MANY KINDS OF FAMILIAR RED SEAWEEDS 



The coasts of Bntain are really a lovely garden, for m the water grow almost countless varieties of seaweed They are of three mam 
colours, green, olive and r^, and are oif every shape and form On this page are given twenty-two different species of the red seaweeds 
that are found growing round the British coasts For the sake of those who collect seaweeds and want to name their specimens we give 
the rather difficult names of those shown They are as follows : x, Dasya cocanea ; 2, Phyllophora rubens ; 3, Delesseria alata ; 
4, Rhodymenia bifida ; 5, Dumontia filiformis ; 6, CoralUna officinalis ; 7, Delesseria sanguinea ; 8, Iridaea edulis ; 9, Laurencia 
pmnatifida; xo, Nitti^hyllum Hilliae ; xx, Rhodymenia laciniata; xa, NitophyUum laceratum; X3, Polysiphoma urceolata ; 
14, Rhodymenia cHiata ; 15, Chylocladia articulata , x6, Gigartma mamillosa; xy, rolysiphoma violacea ; x8, Furcellaria fastigiata ; 
X9, Rhodomela tubfusca ; 20, Cystoclonium purpurascens ; ax, Rytiphlaea thuyoides ; 22, PhyUophora membramfoUa 
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THE USEFUL REINDEER AND ITS WORK FOR MAN 


I T has been said that if it were not 
for the reindeer no liuman inhabit- 
ant conid exist in I,a]daiid. No 
other animal could comj)ensatc for its 
loss. It lias liecn domesticated in 
Lapland and Finland and arnon^ many 
of th<; tribes ol Ntirthern Siberia from 
tmu; immemorial. Sonu' of the Siberian 
hertls kept by the tribesmen are said 
to number forty or fifty thousand, but 
in r^apland it is cpiite exreption.il to 
find a 1ut(I of more than live hundred 
file Teindeer gives its ma.sters flesh 
anti milk lor fooil, skin for ( lothing. 
siiu*ws for thread and cordage aiiiJ 
harness, and bones and horns for small 
articles of furniture and ornaiuents. In 


horns cire precisely similar. They are 
not even always symmetrical, the 
o])posite sides differing in the same deer. 

'J he reindeer is a rather heavily 
built animal, and the throat has a 
fringe of long, stitt hair. The ears are 
smaller than in any other deer, and 
both sides are covered with hair. The 
hair on the body is about «an inch and a 
half long anti rather wavy, and under- 
neath this is a coat of woolly fur, so 
that the skin of the animal is of the 
gr(;ati\st value to the Laplanders and 
others who live in the cold North. 
Wra])ped in these the people can lie and 
sleep comfortably on the snow-clad or 
frozen ground. 


when, as has happened on several 
occasions, reindeer have been intro- 
duced into North America, the caribou 
have interbred with them, so near is 
the relationship. The caribou cannot 
be domesticated, and when a herd of 
caribou meet a herd of domestic 
reindeer they generally surround them 
and lead them off so that they are lost 
to domestication. 

Tlie offspring of caribou and reindeer 
are to all intents and purposes like 
wild caribou. The United States 
Government move their herds of 
reindeer south at certain .seasons of the 
year to get them out of the track of the 
migrating caribou. 



Laplanders with two of their domesticated reindeer. It is the reindeer that makes human life possible in the far north of Europe and 
Asia, for this animal is not only the beast of burden, it also supplies food, clothing and other commodities 


ccklition it is the beast of burden of 
those cold, snow-ckid regions. The 
rich, cn\imdike milk is, during the 
summer months, made into small 
cheeses whicli form a useful food m 
winter 

\Vhil(‘ in Lapland and Norway the 
reind(*er is ii.sed for pulling light, boat- 
like sletlges over the snow, in Kamchat- 
ka it IS saddled and ridden. Furl her. 
])ack saddles are u.sed on which goods 
to tiui weight of a hundred fxainds are 
placed. riie Tungu.ses often drive a 
tram of from six to twelve reindeer m 
this way. 

The antlers or horns are found in 
both sextos a.nd originate on the upper 
part of the .skull. These antlers Vciry 
very much in form, and it is dilftcult 
to find any two reindeer in which the 


rile reindeer of Finland is noted for 
its large size, standing about four feet 
at tlie shoulder, but the Swedish 
reindeer is smaller. 

I'lie reindeer can live nearly as far 
north as the limit of the land, and it is 
found all the year round in Spitzbergen. 
'Fhere are many wild herds in addition 
to the domesticated animals, but in 
Scandinavia the.se are l>ecoming rare. 
The wild animals are larger than the 
domesticated varictj'. 

In earlier ages, as wc know Irom 
reniains that have l>een found, the 
reindeer u.sed to migrate in winter to 
Southern Europe. Even in Julius 
('aesar's time the Komans met with 
reindeer in Germany. 

The caribou of North America is 
really another species of reindeer, and 
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In winter the wild reindeer of 
Siberia and Scandinavia migrate south 
to the forests. 1 1 is said that they move 
slowly and majestically along when 
travelling to their winter quarters, the 
herds sometimes numbering thou.sands, 
and as they travel their broad antlers 
look like a wood of leafless trees 
moving along. Generally a large deer, 
said to be a female, leads the herd. 

The food of the reindeer consists 
chiefly of lichen in spring and summer 
and seaweed in winter. 

The reindeer once lived in the 
British Isles, for its remains are often 
found. In 1952 a small herd of reindeer 
from Norway was established in the 
North of Scotland with a view to re- 
establishing the animal in Great Britain 




A 30-FCK)T PYTHON’S BATTLE EST THE JUNGLE 



The python of the Malayan jungle is a giant snake often thirty feet long It has no poison glands, but kills its prey by coiling round 
the victim and crushing it It is enormously muscular and breaks every bone in the body of the animal round which it coils Then 
it swallows it head first It can open its mouth very wide and it has powerful teeth Here we see a python in battle with a tiger 
The battle was drawn, neither creature being seriously hurt This and the picture below are stills from a film taken in the jungle 



Here is another remarkable still from a film taken m the Malayan jungle by an expedition sent to study wild life at close quarters It 
shows a thirty-foot python struggling with a crocodile on the bank of a nver The python tried to crush the crocodile, and the amphibian 
lashed ito tail to and fro Eventually the fighters separated P^hons are fond of lying m the water 
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THE HIGHEST MOUNTAIN IN THE WORLD 



This photograph shows Mount Everest, the highest peak in the world The height of Mount Everest has been variously estimated at 
29,028, 29 040 and 29 141 feet, but the ofTicial altitude is 29,002 feet above mean sea level The mountain does not look as high as 
many smaller mountains because instead of using from a plain it is surrounded by other mountams almost as high as itself , these have 
the effect of dwarhng it There are more than forty peaks in the Himalaya Mountains over 24,000 feet high The name Himalaya 
means the abode of snow These mountains form a stupendous chain of folded rocks, but their strata are among the newer formations 
of the Earth’s crust Mount Everest was climbed for the first time on May 29, 1953, by members of a British expedition (see page 317) 
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WHAT A WATERSPOUT REALLY IS 


What 18 a waterspout ^ It used to be thougfht that it consisted of a sfreat column ol sea-water drawn up to join 
the clouds above, but it is now known that very little sca-water is drawn up by a waterspout m fact the water 
never rises for more than a few feet, and the bulk of tht whirling column is made up of fresh water and vapour, 
a proof that it is condensed from the atmosphere and not drawn up from the sea’s surface Here we read 

something about tht real nature of the waterspout 


W r sometimes see pietuns ol shilling lolnmn is \t iv rut iud ind s > lake oi il 1v btcomcs 

waterspouts which upicmni tht pitssuit of tht m on tin st i ill i witcisjwut whili wahrspoiits from 

a grtat tohimn of stawitti itmml tlrivt s a tt it iin imoiinl of w ifti llu st i tint iiin over tht lintl at 

rising high into the ur and jominfL the up into th< column hut it luvcr rises onn show all the charac tciistu s ol 

tlouds But such a n fire sent «^t ion is highn thin i lew fttt iml is then tornidots 

I ontrary to the facts whiiltd into spi i\ whith m ly bt W lit i spouts o t nr most fuqmnlly 

A waterspout is u illy a torn ulo at carritd higher Ol course if the insith ovet wiiiu ind e ilm se is but tiny an 

SIT. «uid the ]>art th it is re pie stilted jls of the column wen i perUet v lenuin Irom time to turn stni in llu 1 nghsh 

a tol limn ot water iisin^, from tin seals then probibly sex watei would be Channel nu> whirl loiind ind ti ivel 

the whirling funnel shijitd cloud which dri\tn up inside it to i height of lalhei iboiit it an istonishing sjutd but in tin 

ilw.i\s ace ompinies a tomadf) em lanel more thiiithiit\ tiet 1 nghsh sets it in\ i itc ire not lem^ 

\\t see tins m the photogr iphs on page The story pf la ige tpi intitu s of water be fou they chsippt n 

It ismtere slmg to tennpirt those being e irried up intei the eleiucls is a llu greater jiiil ot the v\ itci in i 

photographs with the photogiaph wliic h puie myth just a sailoi s stor\ A w itcrspimt consi ts of i lr)iid iornie d 

IS liven on this page this picture w itcrspoiit has some times ere >ssed the bx the eoneltns ition of w ite r \ ijunii in 

shows the red ippi u inte of tin water pith eif a ship and it has alwa>s been the an and the wonderful edd stone-, 

spout ind we e an se t th i( m this case loiind thaf the w lie r inside the whiilmg dniut ship be ing can it el up e>r wre e kt d 

the whitliug (e)lumns do not aetuilly e olumn is lie sh and not salt This is i m a nniment by iwateispiut ire if 

tone h the wate r pioof th it the witcr ot the witerspoiit neit mventiems gre it evaggerali >ns 

It IS tiue hfiwever tint when the is the piuclurt of eondcnsition and is llu tornadoes at se i taking the leirm 

waterspout actually toiuhes the sea a not salt water earned up fioin the of a waterspout never have the fuiee 

( ert un amount of wate 1 does rise loi a surface of the se i force oi the teirnaeloes that are ex 

short distanec The an inside the \\ he never a tornado cr )ssts a river pcritmed in Anieru i 



A remarkable photograph showing a aeries of six waterspouts seen at one time in the Sulu Archipelago neai Borneo A waterspout is 
r yft jiy 4 tomodo at seo, but it IS less fierce in its action than the tornadoes experienced on land The whirling columns are made up 
mostly of water vapour with a certam amount of condensed fresh water They are not seen for long, for they soon disappear 
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LUNAR PIALOES AND MOCK SUNS 


C IRC r I s of li^ht irt frtqiit ntly sn n 
loiind Ihf bright iull Moon ind 
tluse in v it ions nirnts 

af( online to then si/i Somttinus th( 
cipjx cir iiK i IS r il)( (1 i ( oroHci it otht r 
tinus i h ilo Wf i( id on pi/^i 
how tin nn^s an ioinui] sotn^ turn s 
b> tin hfjht pissnif^ tliioii^h ilrops of 
w it< r in tlu itinosphtn ris whin i 
thin « lou i conus between us ind the 
Moon iTid if otlui times ])v the tinv 
K( er>stils in i e iiro sti iliis or ilt ) 
stntiis t loud 

Some tune s I senes i)l nm^s is seen 
suirounelinj^ the Me>on it some di tine* 
fiorn tint bod\ ind these nn/'-» ire 
fiintlv eeilouieel With the ted on the 
oiitsidt ind 1 whitish bint on the 
insielt Mil colour !■» of e jiifsi due to 
the bn ikin up ol the In^ht 

The Breaking Up of Light 

1 he pioe IS I \ w hie h this t il e s pi ice 
IS kneiwn IS dittrietion i word which 
me ms bie ikin^ in ])iiees It is 
if)j)lieel to the bre il ing up of white 
ll »lit into the e eileinre el t i\s of whie h it 
IS ce)ni[)e)se el b\ pissin^^ threim'h i 
ri irre)w ipeiturc or close fe> the e d^e 
ot mopie|Ui boeU We ^e t eliltrie tiem 
when we look it i liiii^ht li^ht thion h 
i It itlier ind the miss ol tun i un 
chops lie twe e n n mel the Moon lets is 
i itiii^ 111 exietlv th s uiie vv iv 
IS the je ithei m our e\peiiniint dots 
It we t ll e 1 [lie e i ol 
pi nn u,l iss in I e o it it 
wit h ineiistun is w he n 
we h >1 1 It in t he \ ipoui 
eormii^ li nn the s[>< ut 
ot 1 I e 1 1 le ot be iliil^ 
w ite I in I the n lo ik it 
i I riKht h ht through 

the colled Iss we 
shill e e i se I le ol 
e ol line I 1 in^s m I this 
e \pe r mie nt s h e e\ us 
e x le tl\ how the Inn ir 
1 iinb )v\s lie e use 1 
It do i,i\ s ns m e X 
im[ile ol dillr i ti n 
Mne h tn in inte u st 
lilt, in the sell II h ll le s 
w 1 1 h the ] II he ll 1 eiT 
mock sun whuli 11 
free|uentb e e ii in the 
An tie n ion m I u < i 
Sion lib ni the 1 iitish 
s I e s I uhe ll i is 
the [ilur ll ot puhe 
lion mel i trom the 
CfT e I me min^ ne ii 
or 1 e SI It tlu Sun I he 
pile Home n i of h 1 1 eie s 
ind }) irhe li i round the 
Sun in e msetl in the 
s inu w IV IS the h dot s 
loun I tlu Moon I he 
Sun s liu^ht in e omiiu 1 1 
US h IS t I ]iiss through 
a e 1 tin el m iile u[> ot 
small ie t c 1 V t i Is or 
needles and these er\s 
tals break ii]) the li^ht 
The posit le in ol the 
Sun and the torm of the 
cloud the size ol the lee 


crvstils and so on all pi ly their pait 
md tlu particuUr form ot the appe ir 
aiue IS dcfuneUnt upon these \aiious 



A coloured c*rcle lound the Moon formed 
by the diftraction of the light as it passes 
through a cloud made up of drops of water 


factors Sometimes the ciicles ind 
mock suns arc ve*ry bright imloe d 
Ihcro art often several haloes ariej 
luminous arcs cutting one another with 
m itlu mitie al aecuiatv and studd d 
with images of the Sun Occisiondlv 
t he \ are \ e i \ f irit istic in loi m and hav e 
the ippi nance ol a complicated figure 
in geometry 

1 best strange plu noinem ha\ e be en 
noticed fiom the \crv eirlust times 
\iistotlc and l»lin> both refer to tlu ni 
ind in the old I nglish chtonuhs there 
lie m in\ it h re nets to these mock suns 
IJli to (onipiriluely modern times 
then appe 1 ranee ereited epiite a stii 
Hill people were ilarnud because tlu> 
thought such Msions in the skv wtie a 
portent of some ini|)endinc ‘ ilaniity 

Strange Forms of Mock Suns 

Some times h ileus end moe k sun an 
seen during tlu davtime ind in the 
exening of the siine d ly hiloes md 
nioi k moons 1 lu conditions ptodiu ing 
the two distinct plunnnum ire the 
sinu inelhixt thuseonf nine d ten Jmurs 
Durin^ in ip[»e ii me t ot the pirluhi 
in 1 1 ime leeoided l)\ the istronome i 
(rissendi there wcie twe coneentiii 
cut Its or hilois round flu Sun th 
lugeroiu (uttingtlu hoii/on md e on 
se epu ntl\ lit in^ me omplt tc J he se wt i 
eoloureel like the riinbow except thit 
the le el w is inside md tlu violet ml 
siele \bo\e the 1 ii^e i 
encle leiehmg in the 
tliret tion ot tlu /«m1h 
w IS in lie oi [ irt t 
mothei liilo md witl 
tlu /e nith is i eenti 
\ ^,re it white e ire le 
W ht re the v iriou t ii 
c le s tout he d or e ut me 
mot he 1 inoelv suns i| 
pt lie cl md still moth i 
w IS seen between th 
true Sun md tlu /e nitl 
or point ove ihe id 
liut we tlo not h i\ 
to go to the C on tine n* 
of I uiope Ol to th 
I*olat regions to tint 
records ot these moe t 
suns Stveial times in 
recemt vc irs the jihe no 
nu nejlT in.s been seen in 
1 ngland In je^ 2 o tlu r< 
was a piitie ulatlv d i/ 
zling e xamjile set n tioin 
the South C oast [ust be 
fort sunset J lu mock 
suns wcic as bnght as 
the actual Sun it«»ilt 
Sometimes th se 
strange solar appear 
aiKOs take the form ot 
perpendicular eoluiiins 
of light and the> are 
oftt n c onne cted with 
mock suns At other 
times spiral rays of a 
delicate pink rise from 
the hoii/on to the 
zenith with an appear 
ance something like that 
of a blowpipe flame 



A striking appearance of solar haloes and mock suns seen in Norway The 
circles showed the colours of the rainbow, with the red inside 
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THE REFLECTIONS OF CURVED MIRRORS 

Mirrors are strange things. We speak of seeing ourselves in the looking-glass, and knowing what wc look 
like ; but, of course, the image that wc see is not really a replica of ourselves, for everything is reversed. Our 
nght eye becomes our left eye in the looking-glass. If our hair is parted on the left, in the looking-glass we 
have It parted on the nght, and so on. When, however, instead of looking in a flat mirror, we look into one 
that is curved, we see all sorts of other strange things besides a simple reversal. There are curious distortions, 

and the reason for these wc read in these pages 


I F we go into a room and look at 
tlie wall, who! her it be covered 
with wallpaper or distemper, or 
has a curtain hanging over it, we see 
nothing but the wall or the curtain. If, 
passing along, we look out of the 
window, wc see through the glass into 
the street or garden ; but if. going 
still farther round the room we look 
into a mirror hanging on the wall, 
we see an image of our own face and 
body, and behind us we can see in the 
mirror a n*prcscntation of the room 
ill which we stand 

Why is it that wlicn we look at the 
wall we see only the wall, when we 
look at the window we see through it 
into the street or gardi'ri beyond, and 
when wc look at the mirror we see 
an image of ours(;lves and tlie room ? 


Well, it is all a question of the behaviour 
of the rays of light. 

When wo look at a wall or curtain, 
the rays of light passing from it to 
our eyes go through the pupil to the 
retina or curtain at the back of tlie eye 
wliere tlioy stimulate the optic ncM ve. 
and send a message to the seeing part 
of our brain. 

When we look out of the window the 
rays of light from objects beyond, 
that is in the street or garden, pass 
nght through the glass to our eye, and 
we see not the glass but the objects 
on the far side. 

When we look at the mirror wc do 
iiot see through it, but the rays of 
light W'hich pass from ourselves to 
tJie mirror arc not absorbetl as by the 
wall or curtain, nor do they " ])ass 


through— as they do through the 
glass They arc rellected back by the 
metal which is on the back of the 
mirror, and so wc see a reflection or 
image of ourselves and the other 
objects which are in front of the 
mirror. 

'fhe rays of light arc reflected back 
very much in the same way as an 
india-T libber ball is sent back when w^^ 
throw it at a w’all. If w'e throw the 
ball at the wall in a line absolutely 
at right-angles to the surface of the 
wall it will come back to us m exactly 
the same direction, but if wc throw it 
at an angle the ball bounces off at 
exactly the same angle in the other 
direction. 

So it is with the light rays. Tha 
rays that strike the mirror at right 
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In this picture-diagram we see why the reflection of an image in a convex mirror is smaller than the image itself. The centre of 
curvature of the mirror is the centre of the sphere of which the curved mirror forms a part, and a line from this centre through the 
middle point of the mirror is called the axis of the mirror. A ray of light striking the mirror along this axis is reflected back in the 
same line Other rays proceed from different parts of the object to the centre of curvature, and there are also rays of light which 
strike the mirror parallel with the axis. Two such are shown and are marked A and B. These, as they strike the mirror at parts 
other than the middle point, are reflected at an angle as shown, and these reflected rays if continued behind the mirror would meet 
at a point which is called the focus. The entire image of the object is seen between the points where the lines of the reflected rays 
cut the lines of those rays which proceed direct to the centre of curvature, hence its small size 


621 




MARVELS OF CHEMISTRY AND PHYSICS 


iUikIps 1 o Its suifici comp b.uk 
(x«utlvtli( same line Init tlu lays t hit 
strike It xt an iiif'k arc rede (ted at tlu 
sum aii^k 111 tlu opposite ehuition 
It IS pist thf same if ttie minor he a 
sIk ( t of polisliecl metal such as tin 
Ane le nts use el J^okm^( #^1 isse s to d ly 
iiave tlu II bcU k sutfices eoited witli a 
s Million o( siKii \ iniisJie (1 ove i to 


tion there* is a Hall ol Miirors, where the 
lookiJi)i( ^i[lassi s instead of being fiat 
sui f u e s »ire curved some are* concave, 
some ( Olive X some sphcncal and 
othf Ty wavy 

Wh< n w t look into these mirrors we 
do not see a prone i image of out selves 
re*tlccti el batk nut the hgiitc is dis 
torted in some way Sometimes the 


ct'ntre of the mirror to the pole is 
known as the princi]>al axis 

Now when a lay of light strike ^ 
the surface of the sphciieal mirror 
diiortly along its axis it is reflected 
biiek along the s.itdie line, but ravs 
striking the mirror at othei points 
of the surface l>ehavo difleiently 
Some proceed in the direction of the 



These witch balls all of which reflect a miniature image of the objects in front of them with distortions at the side, consist of spheies 
of glass silvered on the inside The small flgure seen in the centre of the balls is the photographer who took this picture The 
f reatci distortion ol the photographer in some of the balls than in the large ball on the left is due to the fact that he was not so 
directly in front of the other balls The more an object is out of the centre of the mirror the more it is distorted 


1 1 e p It liom lu 111 1 1 lU he d oil but a 

i w vi u 11 > tlu 1 1 111 (t 111^ "urface of 
i iniT II r w IS i|iiu K tiv e i 

If i miuoi ills i lilt smtue it docs 
Mof di toit till iiniu th t it rcllicts 
biek till im it,( bi ing tlu s imc si/t 
mil shin IS tlu olijict it lepiesents 
I lit till po it ion of till object is 
iivusid tli.it IS the iij.ht i \i of 
tlu ])iisi)ii bet onus till hit c\t ol tlu 
fill SI e n in tlu loukm,^ gl iss .iiul 
objiet tint in on the hit in tlu looin 
»|»pi It on the ii^^lit in tlu icntction 
J\Tcn ot (iiiKi e ill this i literal 
invtrsion H uiilvviitin ; ioi examplt 
lu Id nj> b» toil lilt mirioi ipptais 
I iiKwiuK bill if it IS wMtteii back 
wild-, on ijiKci otpip 1 lull then held 
up Ik fort tlu niirioi it is itvtrstd so 
IS to ippi u noiniil 
Allot lu 1 inti listing thing iboiit the 
re iU (tion in the looking gl iss is th it an 
object pi iced be ton a Hat mirroi is seen 
as far hchiiid tlu mirror as the object 
itself IS m front of the glass 

Sometimes when wc go to an txhibi 


I e fit et ions art i e markablv gi ott seiue at 
othti times they aie inverted while at 
ollut lirnts igain the tiguu is enlarge d 
Ol reduced iii si/e All this is due to 
the wav in which the lays ot light that 
piss fiom om selves to the reflee ting 
surf ice of the minor arc sent b ick 

An interesting ilhistiation of wh.it 
happens is found in the cisc of a 
spheric .'ll mirror such as i witeh 
ball 

11 we look at i witch ball we find 
that the objects utl cted aie all much 
reduce el in si/e while those at tlie sides 
in elistorte d by being bent round 

Hu diagram on the previous piXgt 
shows why the reflertioii in a spliencal 
mirroi is small in sire It is the same* 
with a < on vex mirror which, after all 
is only part of the surface of a sphere 
The centre of the sphere of which 
the minor forms a part, is known as 
the cc litre of the mirror and the middle 
point of the* reflecting surface is called 
the pole of the mirror, while the 
imaginary straight hnc joining the 


cciitie of ciirv.'iture while other rays 
an parallel with the .ixis of tlu 
minoi anti these, as they strike tlu 
surface at various points in* utl etetl 
back at angles If these re fleeted rays 
were continued behind the miiror tiny 
would mce t at a point known as the 
focus 

The iin.ige in the mirror is seen 
between the points where these nays 
cut one another, as shown in the 
jiictiirc diagram on pxge 62T This will 
explain why the image in tlic mirror 
IS inui h smaller than the object in front 

In more complicated forms of sphen 
cal mirror such as those shown in 
amusement halls at exhibitions with 
irrcgulat curves turning in various dirct 
tions and the leflcction ol the rays of 
light at all sorts of angles the most 
grotcsijuc and curious effects arc oh 
tamed — long noses one eye big and one 
small, big chins and no foreheads, and 
so on In fact, almost any efice t can 
be obtained by curving the mirror in 
certain ways 


622 




THE STRANGE REFLECTION IN A WITCH BALL 



If we look into a mirror that has a flat surface we see a reflection of ourselves, but ever 5 rthing is reversed Our right eye becomes our 
left, and if we hold up handwriting or print in front of the mirror it will appear backwards When the mirror, instead of being a flat 
surface, is curved m any way, all sorts of queer distortions take place, and sometimes these are very grotesque In a concave mirror 
the object in front is seen upside down, but in a convex mirror such as the witch balls which are so popular, the image is the right way 
up but is very small In the flat mirror the image reflected is the same size as the object in front of the looking-glass In this picture 
we see the reflection in a witch ball which was placed on a pedestal in a garden. The man who photographed the ball with its reflection 
can be seen with his camera The reason for the reflected image appearing smaller than the original is explained m the diagram on 
page 63Z. The distortion at the sides is due to the different angles at which the rays of light are reflected by the ball 
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HOW THE TWH,IGHT IS CAUSED ON THE EARTH 



Minute dust m atmosphere 
reflecting SunS rags 
dor^nward 



This picture shows how after the Sun has passed out of sight below the horizon, his rays still shine up and illuminate the clouds and dust 
particles in the atmosphere, which reflect them down at an angle and so give twilight to places from which the Sun has disappeared 
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This picture-diagram will help us to understand how the twilight is caused. When the Sun sinks briow the hmison Md c annot ^ wen 
its rays still illuminate the upper atmosphere with its clouds and dust particles, wd from these the light is reflected down p 
the Earth where the Sun itself is invisible, giving a half light which we call twilight in the evening and dawn the 
diagram, where the sizes of Sun and Earth and the distance be^een them are not drawn to Kale, the Sun is m the 
point A. D A C is a ray of light grazing the Earth at A and leaving the atmosphere at C, The point A is illuimnated, by 
of the part of the atmosphere C H F D. The point B where the Sun has already set revives no direct solar light, b^ ft receives r^cW 
twilight from that part of the atmosphere C E F which lies above the visible horizon B F, The point G receives twilight only from 
small part of the atmosphere C K H, while at J the twilight has ceased altogether and darkness has fallen 






THE REASON FOR TWIUGHT AND DAWN 

The poets often refer to “ twilight's last gleaming " and ** dawn's early light,” and it is well that we should 
know that both phenomena, twilight and dawn, are due to the same cause and that, as explained here, it is 
our atmosphere that is responsible for the gradual coming of day and night instead of there being a rapid 
transition from darkness to light and light to darkness 


W E are all glad to have the twilight 
which breaks for us gently the 

change from day to night, 

and from light to darkness. We get 
twilight in the evening' after sunset, 
and wc have it in the morning bc^fore 
sunrist', althougli then we usually call 
it dawn. But the half light before 
sunrise is due to exactly the same 

causes as the half light after sunset. 
What are those causes ? 

Well, it is due entirely lo the fact 
of our having an atmosphcfre tliat we 
enjoy twilight instead of a sudden 

change from light to darkness when the 
Sun sinks below the horizon. 

After the Sun lias disappeared in the 
evening, its rays still illuniinatc the 
clouds and the myriads of dust jiarticles 
in the npjxft atmosphere. By the 
atinospliere the lig,ht rays an* n'fractcicl, 
that IS they are broken or benf, and 
are then reflected by the clouds and 
dust particles to that ])art of the 
liarth from which the Sun has recently 


?ared. The rays of light are 
also diffracted or broken up into bands 
of colour by the interference of the dust 
particles. 

As the Sun continues to descend 
below the horizon, a less part of the 
atmosphere in question receives his 
direct light, and so less light is reflected 
to the surfacti of the Earth. At last 
all reflection ceases and night falls. 

Before sunrise in the morning the 
.same succession of events is experienced 
but m the reverse order. 

The Icngt’i of twilight varies with the 
sc'oson of the year and with the position 
of a pilate on the Earth's surface. Tts 
duration is generally reckoned to last 
till the Sim’s d(‘pression bidow the 
horizon amounts to i8 degrees, but it 
varies somewhat, 

.M the equator twilight lasts t hour 
12 minutes, while at the North fK)lc 
there is twilight continuously from 
laimary zyth till about the middle of 
March, when the Sun rises alwve the 


horizon and continues so uninter- 
ruptedly for six months. 

At intermediate points on the Earth's 
surface the duration of twilight may 
vary from i hour i2 minutes to several 
weeks. Tn the latitude of Greenwich 
there is no true nighl from May 22nd 
lo July 21st, but constant twilight is 
experieiKed from sunset lo .sunrise. 
In this latitude it reaches its minimum 
three weeks before tJic* Spring equinox 
and three wet*ks after the Autumnal 
eijuinox when twilight lasts 1 hour 
30 minutes. 

Of course, in cloudy weather we do 
not notice Ihe twilight sf» much, as the 
clouds obscure, tlie light. 

It is partly by means of the twilight 
that the lieight of the atmosphere has 
been eslnnated. It musi reacli to a 
height of at le ast ^5 miles to account 
for the phenomenon, but of course 
with more modern methods of testing 
the atmospihere’s height we know now 
that it extends to a much greater height. 



Thd paMce from Itaht to «t iiiiiiot it much nuiro rapid m wt Approach oqimtor than it is noarcr the poles. In Enflandi for 

examiribrSie twUV^asts Rwch longer than it does in Eg^, where this pho^aph was talmn just after the Sun had sunk below tl|e hpria^ 
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A RUNNING ENGINE TAKES UP WATER 



An express engine rushing through the country at fifty or sixty miles an hour can take up fresh supplies of water from a tiough 
between the rails as shown in these pictures The water is taken up by a scoop which is let down by the fireman in the cab, who 
turns a handle and thereby works a series of cranks Here the scoop is shown raised above the track in its normal position 



When the engine approaches the trough the scoop is lowered, and as it rushes through the water the liquid is forced up the scoop 
into a vertical pipe A dome-shaped cover deflects the water into the tank, and as the water enters the air escapes throi^h a vent 
From 2,000 to 3,000 gallons are picked up in 15 or 20 seconds A water gauge in the cab records the amount in the tank Ine trough 
IS 6 inches deep and 18 inches wide, and the rails on which the train runs are laid on a slight down gradient at each end towards 
the centie of the trough If the fireman should forget to raise the scoop the up gradient at the end will raise it clear The water 
level in the trough is maintained by a cistern and pump at the side, with a device Tike the ball valve in the domestic ciytem. When 
the water level falls the float in the cistern also f^ls and permits water to flow into the trough. It is the inertia of the water, 
that is its tendency to remam where it is, that causes it to go up the scoop instead of being dnven forward in the trough 
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ALL SORTS & CONDITIONS OF CLOUDS 

The study of the clouds is an important element in the forecasting of the weather. There are five adjectives 
used to describe the degree of cloudiness of the sky. When no clouds arc visible we say it is cloudless " ; 
when not more than three-*tenths of the sky is covered with cloud we call it '' clear " ; when from three to 
seven-tenths of the sky is covered it is said to be “ partly cloudy,*’ and “ cloudy ** is used to describe a sky 
that is more than seven-tenths but not all covered with cloud. A sky completely covered is said to be ” over- 
cast." In these pages we read many interesting things about the clouds 

T mc furmatiori ol clouds is quite stars and constellations, they never cumulus, and so on. This kind of 
easy to understand. Moisture seem to have given names to the diiler- name was multiplied a gotxl <leal 
is evaporated from the sea and ont forms of clouds. It was not till during the nineteenth century, hut in 
other sources h}" the Sim’s heat, and the hegiiming of the nineteenth century iSoi the International Meteorological 
enters the air as an invisible vapour. that a Frencli naturalist, Jean Lamarck, Conterence recommended a system by 

Tlie warmer the air is the, more proposed that the clouds should be means of which tloiuls were divided 

acpicous vapour it can contain, and classified and given regular names. under thirteen iiaine.s. 

when it holds the limit that it can A year or two later a London The names of Howard’s lour main 
contain a1 a given temperature the air scientist, Luke Howard, propo.sed a types wcrt‘ retained, and m addition 
is said to be saturated Thereupon th«^ system which with slight modifications the varieties were given the names; 
least reduction of lemp(*rature will istheonenowinii.se He jxarited out cirro- stratus, ciiTO-cnmuhiH, strato- 
nu-Mn that a certain amount of the that there were four main types of ciinmhis, cumulo-nimbus, alto-slraf us, 
vapour will cease to continue in the cloud, and to these he gave the Latin alto-cumulus, fracto-slratiis, fracto- 
gas{‘ 0 us condition and become con- names of Cirrus, meaning *' a lock of cumulus and fracto-iiimbus This 
deiised into liny drops of water If hair”; Cumulus, meaning ”a heap”; classitication of cloud forms is the one 
this condensation takes jilacc near the Stratus, meaning ” a layer” ; and that is now recognised by all scientists, 

ground we call it fog or mist, but if it Minibus, the T.atin word for a storm The study of tlie clouds, their form, 
takes ])la<'e in the iqipor atmosphere cloud. The name in each case indica^ " direction and sjieed, is known as 
we call it clouds quite clearly the form of the cloud Nephology, from thi^ Greek word for 

It IS «i curious thing that, though the There are, of course, all kinds of cloud, ” iiephos,” and an instrument bv 
Am lents were great students of the variations, and these have been given which tlur direction and .speed of clouds 
hoaven.s and named so many ot the such names as cirro-stratus, slrato- is determined is a uephosco|x* 



We can see from this fine photograph taken in Essex why the cumulus clouds are commonly c^led the “ woolpack,*' for they look like 
gi^ of fieecy cotton-^^1. They are formed by an ascending current of air whose vapour is rapidly condensed 
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CUMULUS AND CIRRUS FORMS OF CLOUD 



In this photograph we see Cumulus or ‘ woolpack ’ ’ clouds They arc thick and the upper surface is generally dome-shaped with various 
bulges, while the base is horizontal When the Sun is opposite, shining on the clouds, the surfaces are more brilliant than the margins, 
but when the Sun is behind the clouds appear dark with bright edges The base of a cumulus cloud is generally about 4»Soo high 





Here we see Cirrus clouds, sometimes known as “ mares’ tails,'* which float 30,000 feet up Cirrus clouds are always delicate 
appearance, white m colour, and feather-Iike m form. They wy, however, sometiines appearing like tufts of kair ot tmn filamentSi 
and sometimes in bands They are often made up, not of drops of water, but of very small crystals of ice 
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STRATUS AND NIMBUS FORMS OF CLOUD 





Here are Stratus clouds which appear in uniform layers and are always very low down, rarely more than 3,000 feet above the ground. 
They have been described as *Mifted fog.*' They have no particular form. When stratus clouds break up they often appear as lenticular 
or lens-shaped patches. The stratus is considered as the cloud Of night, for it owes its origin to evening mists and grows denser at night 



This photograph shows Himbus clouds with a layer of fog or stratus clouds below. Nimbus clouds consist of a dense layer of dark, 
shapeless cToud wi^ ragged edges. from which rain or snow usually falls. If the nimbus is broken up by a strong wind, or if a nimber 
of small detached clotids are drifting underneath, sailors call the appearance scud scientists sometimes descnbe it as fraeto-nimbus 
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HOW THE MOISTURE GETS INTO THE AIR 



The bulk of the moisture which {rets into the air is evaporated by the Sun from the sea But it must be remembered that moisture does 
not rise only from the sea There are many other sources of the aqueous vapour in the air, and these are shown in this picture-diagram» 
which IS from a design by Mr Kenneth A Ray M A Water rises from rivers, lakes, ponds, hot springs and geysers A certain amount 
also gets into the air from volcanoes, for steam is thrown into the air during a volcanic eruption, especially if snow or water has 
accumulated in the crater during a penod of rest Then a great deal of moisture rises through the earth from underground water sources, 
and vegetation also gives off a great deal of moisture All these sources shown in the picture contribute to the moisture in the air, 
which as It travels and strikes colder layers of air is condensed into small drops of water that form clouds ; or, if they are near the surfa^ 
of the Earth, fogs When the clouds strike still colder layers of air more water is condensed, the drops of moisture get too heavy to be 
suspended any longer, and fall as rain, or if the air is very cold the vapour is frozen into cryst^s which form snowflakes and fall as snow. 
So the endless round of evaporation and condensation goes on all over the world, though in some parts there is far more than m others 
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WHY THE SEA IS SALT 

THE MANY DIFFERENT SUBSTANCES FOUND IN SEA-WATER 


W HEN we go to the seaside and 
bathe wc know as soon as we 
get a mouthful of sea- water that 
the seals salt. This is quite evident to 
the taste, and if we think at all a 
number of interesting questions must 
arise in our minds. Where did the sea 
get its salt ? How much salt is there 
in the sea, and why is river- water not 
salt ? 

There is a folk-lore story which pro- 
fesses to explain the matter by tolling 
how a ship on board of which there was 
a mill grinding out salt went down to 
the bottom of the ocean. All 
the people on board were 
drowned, and as there was 
nobody to stop the mill it has 
gone on ever since grinding 
out salt Of course, that is a 
picturesque story, but we 
must look elsewhere for the 
ex]) Ian at ion of where the sen 
obtained its salt. 

How Rivers Bring Salt 

Probably the sea has always 
l>een salt. When the oceans 
were first condensed out of the 
atmosphere of gases and 
vapour that enveloped the 
planet tiicre were no doubt in 
this utmosphert‘ salt vapours, 
and thes(‘. would b(i earned 
down by the condensing water 
into the primeval ocean. 

Hut even siqiposing there 
had been no salt in the early 
at I nosphere, and that the 
original ocean had been quite 
fresh, the watci would liave become 
salt by now. The sun pours down upon 
the surface of the ocean, turning the 
water into invisible vapour, wliich lises 
and later becomes condensed in the 
clouds, and then (alls as nun to f<H*d 
the streams and rivers. As the rivers 
pass over the land they dissolve a 
certain amount of the minerals of the 
Earth and carry this down with them to 
the .sea.. 1'hen when the sun evaporates 
some of this water the rnincMal matter 
is left behind, dissolved in the vater 
which remains, and so the ocean is ever 
getting salter. 

At the present time the ocean con- 
tains on an average neiirly 3^ per cent, of 
dissolved mineral matter. This means 
that in every hundred pounds of siia- 
water there arc nearly 3i pounds of salt. 

But the salt is not all common salt, 
or sodium chloride, as chemists call it. 
Tliat makes up a little more than three- 
quarters of the total mineral matter 
di.ssolved in the sea, and the remainder 
consi.sts of small quantities of various 
other salts. An analysis of the 
mineral matter in sea-water shows 
the following proportions in every loo 
parts by weight : sodium chloride, or 
common salt, 77-76 ; magnesium 
chloride. io-88 ; magnesium sulphate 
or Epsom-salt, 4* 74 ; calcium sulphate 


g3q>sum. 3-60 ; potassium sulphate, 
2*46 ; calcium carbonate or limestone, 
0*34 : and magnesium bromide, 0*22. 

The popular idea that the water of 
rivers a rut lakes is fresh is quite incor- 
rect. No such thing as pure liquid 
Welter is found anywhere in Nature ; 
rain-water is often nearly pure, but in 
falling from the clouds it dissolves 
various gases in the atmosphere and 
tlien when it flows through the earth or 
over the earth it is dissolving mineral 
matter all the time, the gases which it 
has taken up from the atmosphere 


assisting in the work ol solution. 
River-waU’r, therefore, is salt, but 
fiotliing like so salt as the sea, and so 
wc cannot detect the saltness by taste. 
As a matter of tact, the water of the 
ocean contains nearly 2 ck .» times as 
much dissolved mineral matter as the 
Wtiter of the rivers. 

rile very careful analyses ot salt 
water which are made nowadays have 
shown that in addition to the substances 
already mentioned ne«irly every known 
element is found in solution in the sea, 
but most of them are in such very minute 
qiumtities that they can be detected 
only by the most delicate means 

Watching the Crystals Form 

We can s<.'e the salt in sea- water for 
ourselves if wc carry out a simple 
experiment. Let us take a little sea- 
water and pliicc it in a shallow vessel 
in a sheltered place, covering it with a 
sheet of paper, so that no dust may get 
in. After a time the water will 
evaporate We can then put a little 
more sea-water in, and let that also 
evaporate, and by this time we shall 
see that a number of minute crystals 
have been left behind in tlie bottom of 
the vessel. These crystals are the salts 
of the sea. 

The experiment can be made even 
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more interesting if, when the water has 
nearly evaporated, we examine a little 
of it througli the microscope. When 
fho water has nearly gone we stir it u|> 
and then put a drop or two on a thin 
glass slide under the microscope, and 
watch it. The water continues to go 
off lis vapour, and as it dot'.s so we shall 
see the various salts forming into little 
bodies of definite shajie, known as 
crystals. They seem to rush about, 
some of them uniting. Certain of the 
crystals will be oblong and pointed, and 
these arc siil]>hate of lime or gypsum. 

Others consist of tiny squares, 
anil these are the ci*ystals of 
common salt. T)ie different 
shapes of the crystals indicate 
the d i f f t' V e nt kinds of salt 
which were in the drop of sea- 
water. We read about the 
wonder of crystals in another 
part of this book. 

If while till* ciystals are on 
the slide under the niicro.scope 
we breathe gently on it, we 
shall find that the moi.sture of 
onr breath dissolves the crys- 
tals until at last they all dis- 
appear into a little drop of 
water formed from our breath 

Salt Water and Fresh 

The total quantil y of .salt in 
the (K'can is enormous, and 
Dr. H. H. Mill tells u.s tliat it 
would suffice to form a solid 
crust 170 feet thick over the 
entire surface ol the sea. This 
vol u n le of mineral matt i r 
would equal in size about one-fifth ot 
all the land that now shows above the 
sea. 

Ol course, the .saltness ol the sea 
makes seu-waler denser or heavier than 
fresh water. A buttle filled with sea- 
water will weigh more than the same 
bottle filled with river-water. H we 
reckon the density of pt*rfectly ]uire 
water as 1, then the average density of 
sea- water is ]*o20, or in other words, 
if a certain quardity of di.stilled water 
weighs 1,000 ounces, the same quantity 
of sea- water will weigh 1,02(1 ounces. 

But all the water of the sea is not 
eijiially salt. Generally the surface 
water is salter than that lying below, 
anil among the causes which operatii to 
make the sc£i le.ss or more salt arc the 
amount of evaporation, the rainfall, 
and the quantity of fresh water poured 
into the ocean from rivers In those 
seas which are situated in regions where 
there is a great rainfall, or where large 
rivers like the Amazon are continually 
pouring in hundreds of thousands of 
gallons of fresh water, or as in the 
Arctic and Antarctic regions, melting 
ice adds to the quantity of fresh water, 
the saltness is considerably less tluiii 
in those parts of the world where there 
is little rainfall and where the hot sun 
causes great evaporation 



A man is able to float easily in the Dead Sea of Palestine, where 
the density of the water is so great that it is impossible for a 
person to sink or drown 



THE BIGGEST TRENCH DIGGER IN THE W<HILD 



Machines to do the hard manual work of excavating have been marvellously developed in recent years. This form of rough labour 
is very expensive if carried out by hand in civilised countries, where wagim are h^'h. It is this fact that has led to so much attention 
being given by inventors to the production of excavating machinery. In this picture we have an eieample of the wonders that have 
been accomplished in this direction. The photograph shows the world’s largest trench digger making a wide ditch for agiant pipe 
line. The digger does the work of a thousand men. There are two sets of steel teeth working on endless chains, and as those move 
round they grab large sections of earth and carry them up to the top, where they are loaded into lorries ready for carrying away 
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SOME GIANT DIGGING MACHINES 

Of all forms of labour-saving machinery, that which should give the greatest satisfaction is machinery that 
replaces hard and uninteresting manual labour, such as digging and excavating. Steam shovels and other 
mechanical devices to perform work of this kind have been brought to perfection in recent years, and in these 

pages we read something about such machines 


T he inventor of mechanical devices 
for excavating the earth has 
been amazingly successful. He 
has produced a variety of gigantic 
machiin^s which can do the work of 
hundreds of men in a tenth of the time 
that wf)uld be occupied by mnmial 
labour, and these machines are adapted 
to every possible comlition, materia) 
and situation. 

Some mechani- 


bank, while others, worked from a 
b^wer, are dragged along the earth to- 
wards the tower, the bucket scooping 
up the earth as it moves and loading 
the material into wagons, which follow 
up the machine. These great excava- 
tors mov(‘ forward on cater|)illar tracks 
ainl are thus prevented from sinking 
into soft earth. 

When one remembers that in the 


making of the Panama Canal about 
240 million cubic yards of earth and 
rock, weighing sometliing like 400 
million tons, had to be dug out and 
renu>ved to make the channel trir the 
slup-i. tme can understand that s\ich 
a task would have been bey»md human 
capacity had it not been for tlie 
invention of tliese gigantic excavating 
machines to do the arduous work. 

In one day alone 


cal excavators are 
in the for in o f 
great d r e il g i n g 
machines witli 
endless chains of 
buck(‘ls that bring 
up every hour 
hundreds of tons 
of material from 
the bottom of a 
canal or river and 
load it into barges 
or cast it on the 
bank at the side. 

Big Shovels 

(.)t lier machines 
are in the form of 
huge shovels 
which scoop up a 
]\ U n <1 r e d t o 11 s 
every time they 
are dug into a 
bank. And others 
again are usetl for 
digging trenches 
and ditches or re- 
moving material 
for the making of 
roadways. Some 
of tbeie various 
types are shown in 
the striking photo- 
graphs given on 
these pages. 

There are exca- 
vator.s with re- 
volving shovels, 
something like the 
front of a rotating 
snow-plough. As 
the circular shovel 
goes round it digs 
away even hard 
material at an 
astonishing r a*t e 
and makes a way 
for itself as it digs 
ahead. 

Some of the 
great power 
shovels .dig for- 
ward into the 




A huge steam shovel at work excavating in the open pit of an iron mine in Minnesota. 
The mine is one of the greatest iron producers in America, but nothing like so much ore 
could be obtained from the mine were it not for this gigantic shovel, which digs out 
about twenty tons of material at one scoop. The shovelful can then be raised and 
turned in any direction for emptying. 


as many as 333 
loaded freight 
trains left the 
Culebra Cut with 
over Too,o<w) tons 
of excavatefl rock. 
Tht* whole of the 
excavation of the 
Panama Canal, 
one of the gn^atesl 
engineering tasks 
that man lias ever 
carried out suc- 
cessfully, was 
performed by 
m e c h a ri i c a "l 
means. 

At Panama 

There were at 
work 98 hug fi 
steam .shovels, 
eacli weighing 
al>out a hundred 
tons, scooping up 
from five to ten 
tons of material 
at each stroke 
Kach scoop was 
mounted at the 
end of a steel 
hanrlle that could 
Ik' sw'ung in any 
direction. It had 
lour great teeth ol 
manganese s 1 (j e I 
on the upp<u* edge, 
and when thrust 
against the mate- 
rial to be exca- 
vated scooped oft 
a shovelful of 
perhaps ten tons, 
and made four 
such strokes a 
minute. 

( 3 f course, for 
the digging of 
really hard rock 
the rock was first 
blasted and the 
scoop then took 
away the debris. 
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GIANT EXCAVATORS SEEN AT WORK 



Here is a huge hydraulic dredge cutting a ship canal between two lakes on the St. Lawrence River in Canada. This machine bores its 
way along and excavates 200 cubic feet of earth a day. The canal it helped to dig is 300 feet wide and 27 feet deep, and forms part of 
the St. Lawrence waterway scheme. Without digging devices of this kind the canal would have taken many years to excavate 



This giant digging machine is used for making trenches for the la3ring of cables and for road-making. It can make a trench over three 
hundred feet long and nearly three-and-a-half feet deep every hour. The machine moves backwards and forwards as r^uired on 
tractors driven by the engine which operates the chain of bucket scoops. In this picture the machine is digging a trench in a street 


HOW A BEAM STEAM ENGINE WORKS 



Here is the type of steam enpne developed by James Watt, and still used for pumping at many mines and waterworks The steam enters the cylinder 
from the boiler through the steam-pipe, and alternately raises and depresses the piston, the waste steam passing to the condenser, where it is condensed 
mto liquid by a jet of cold water The piston-rod is connected with the beam which sets the flywheel in motion by means of a connecting-rod and 
crank. The fljrwheel regulates the speed of revolution, and thereby eijualises the motion of the engine The engine thus moves at a uniform rate An 
endless belt moving round the axis of the flywheel transmits the motion of the engine to the machinery The beam by means of a rod works an air- 
pump which constantly emptres the condenser and by means of other rods it works the water pumps, which pump cold water into the condenser and 
warm water from the condenser back into the boiler through a pipe An eccentric disc attached to the shaft of the flywheel moves rods which, by 
means of levers, work the valves of the slide-box A governor worked from the flywheel and moving by centrifugal force regulates by means of the valves 
the quantity of steam passing to the engine As the governor rotates faster the balls fly out farther, moving a shding collar and operating valves 
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THE MANY BEAUTIFUL FORMS OF THE SNOWFLAKES 
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Snowflakes look very much alike as they fall, but if they are examined through a microscope they exhibit all kinds of beautiful forms, 
and their variety may almost be described as legion. The crystals consist of minute needles which combine to form symmetrical fUpires 
with six sides or six rays, but however they combine they always do so at angles of sixty degrees. There are literally thousands of forms 
which the snow crystals assume, and all those that are given on this page were taken from actual examples. This symmetrical formation 
in snow has been observed from ancient times. Aristotle refers to it. Of course when snow is falling heavily and the flakes press upon 
one another as they reach the ground the symmetrical formation is often spoilt. Their beauty is best seen during a Iftht fall 
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THE DAWN OF THE BRITISH EMPIRE 

The British Empire is the mightiest empire the world has ever seen, and yet its beginnings were anything but 
promising. Disaster after disaster overtook the early colonists, but in the end British grit triumphed. Here we 
read the story of the first English empire-builders, who included that chivalrous knight Sir Walter Raleigh 


T Hr British Kmpirc is the greatest, 
the most p<iwerful and the most 
successful empire that the woild 
has ever known, yet its beginnings were 
anything tint successful Disaster 
s<*emed to dog the cai ly founders of the 
Kmpire both at lionie and abroad, and 
aithough the s(*eil was sown no one could 
h.'ive diCiimed that it would grow into 
so grCfit arifl flourish- 
ing a tiee 

('ohirnbus had dis- i 
<o\(red Ainerua, or 
1 a 1 h e 1 the \\est 
Indies, in i .md 
a few \<ais latei 
Sp.niiatds and l*oi 
tugiiese, w 1 1 Ji t li ( 
bl( ssing of flit PojH 
hatl t.iken jiossessioii 
of C'< ntia! and South 
^luelua 1 hey 
ploiti’d the nativis, 
the\ iifl(*d tli< u)n 
tment <»f gold, and 
tiu V dul then bi'st lo 
exiludi p(oplt of all 
olliei nations iroin 
doing anv tiad< willt 
the in wl\ (hst (»\ u( d 
tountii«‘s 


there to enioy the fi uits ol his enterprise 

In l''nglaiid and also in France there 
was <jiiife a ditlerent idea Far-seeing 
men, among whom was the great Sii 
Walter Raleigh, realised that the mei(* 
extiadioii ol gold from the mines of 
the new lands must sooner or later 
< ome to an end 

What was needed was the settlement 


l!i W, A 



Two Ideas 

Th<‘ Fnglisli, how- 
ev(»r, weie boin 
tradeis 11 was an 
agi of exj)aTision ati<l 
aiventute and not 
onlv the J'-iiglish but 
the Fiendi also de- 
termined that th<*\ 
were going to get 
some of the benefits 
of the new discoveries 
which had enlarged 
the world a n d 
widened its horizon 

The Spaniard’s idea 
of colonisation was 
c|uite different from 
that of the English- 

ThefirstchUdofE 

rrenchman. We 
looked upon the new 
lands merely as 
sources fiom which wealth, and parti- 
cularly g 61 d. could le drawn The 
natives were not to be conciliated, but 
enslaved The Spaniard was to be 
master, and the native was to work 
wholly and solely for his benefit. No 
Spaniard wantea to settle down in 
America. He merely wanted to go 
there, get rich in as short a time os 
possible, and return to bis native land. 



r 




nelish parents to be born on the American continent was given the 
^ter the colony named in honour of the virgin Queen Elisabeth 


of the new countries with colonists 
from the old land, who would build 
houses, cultivate farms, multiply, and 
luiiid up pro.sporous communities which 
would produce raw materials for export 
to the Mother Country, and create a big 
demand for manufactured goods from 
their old land. 

The French made a bad start more 
than twenty yeans before the English 


In 15^2 a body of Freiith Huguenots, 
fleeing from persecution, sailed for 
Florida and settled down on that coast 
But they soon cpiarrelled witli the 
Indiuns, failed to sow crops for then 
own support, and, as Sir John Hawkins, 
the Britisli manner, reported, “ would 
not take the pains so much as to fish 
in tin* river before their doors, but 
would ha\ e all things 
put in their mouths ” 
The settlement soon 
broke up, but the 
ii(‘\t veai a larger 
parlv of emigrants 
followed They.hoNN- 
evcT, s(*em to ha\e 
been ot the sanit 
type, and ({uatiellcd 
among themselves 

French and Spanish 

1 h (* n came the 
Spaniards, who had 
b( »*n wariH'd of this 
Hiigin not st‘it le- 
nient by the Fiench 
C o u r t , whu h was 
hostile to lieretics, 
and in a short time 
the set 1 I(‘ment W 4 is 
at tricked (Hid ultoily 
deslio^ed Thosr* 
Huguenots wlioweie 
e a p t II 1 e cl w c r e 
hanged Irom tu*es. 
with a laliel att<u hed 
to each stating that 
they wc*n‘ hanged 
“ not as bVenchmon, 
but as Lutherans ” 
When news at tins 
outrage r e a c h e d 
France a daring 
young French soldier 
orgaiiiscxl an expedi- 
tion and went out to 
Florida to exact ven- 
geance The Ficiich- 
mcii seized the 
Spanish soldiers 
whom they found on 

‘li* ’’P®*- xp*'"***''’ 

Ml vuccii Bi»avcu« them on the saint* 
trees, and attached 
labtds stating that they were hanged 
" not as Spaniards but as murderers ” 
Meanwhile what were the English 
doing ^ 

In 1407, a (Genoese pilot, John 
Tabot, who had settled in Bristol, 
obtained letters patent from King 
Henry VU to “ seek out, discover, 
and nnd all hitherto unknown lands. 
He sailed away with two ships 
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discovered Newfoundland, and, cominjj 
back with information about the rich 
fisheries in the waters round the island, 
received the liandsome reward of £io 
from the King's privy purse ! 

In the following year Cabot made a 
second voyage and is said to have 
sailed down the American coast from 
Hafhn Bay to Delaware Bay. He 
certainly did not, so far as we can 
gather, explore the country, or occupy 
any part of it, but because he had 
discovered it England henceforth 
claimed all that part of the American 
mainland which Cabot had seen. 

The English people, howwer, were 
not yet rojidy to begin empire-building, 
and although Marlin Erobish(;r paid 
more than one visit to North America, 
it wns not until 1578 that 
Sir Humphrey Cilbert and 
hiscou.sin Sir Walter Kaleigh 
o b t a i n e d a patent from 
Queen Elizabotli giving 
them authority to plunt 
a colony. us honour 

these tw() great Englishmen 
Jor their wisdom and fore- 
sight. 'fhey realised that if 
England was to thrive and 
expand sh^^ must have an 
empire overseas, so that her 
trjule could ever increase. 

'fhey were far gre.ater men 
than any of the Spanish 
c o n q u e r o r s of South 
America, who had no jiower 
to .see into the future and 
realise t ha i colonisat ion 
and traile were the .secrets 
of true empire-building, and 
not the mere acquisition ot 
gold and silvc^r. 

Two Empire-Builders 

Gilbert and Kaleigh were 
not mere adventurers; they 
were scholars and men of 
taste and culture. They had 
s t 11 cl i e (1 gec^grajihy and 
navigation and they could 
write their thoughts and 
views ill clear English. 

Further they were great 
pitnots, whose first aim 
wiLS not wealth for them- 
stdves, but fame and great- 
ness for their country 

Of course, in those days 
the ambition of all seafaring 
)uin>pean nations w^as to 
carry on a profitable trade 
with the Far East, and what the English 
wanted to do was to find a pjLssage to 
the ICast Indies and China along the 
nortli coast of America It was a north- 
west route Irorn England to the East 
that they sought, and that was the 
object ot much of their adventurous 
voyaging 

It is curious how religion was mixed 
up with trading in those days. Many 
of the advocates of increa.sed trade, 
growing profits, and so on, did not 
fail to include in the great advantages 
which would come from colonisation, 
the conversion of the natives to 
Christianity. Some of them declared 


that this must be the chief motive ot 
any colonising schemes. All countries 
lying north of Florida, one writer 
says, *' God hath reserved to be re- 
duced unto Christian civility by the 
English nation." 

Cx)lonies were al.so regarded as an 
excellent idea because to them could 
be sent from the Mother C'oiuilry 
"vagabonds and such-like idle persons," 
who would then have to work to make 
a living. 

Having obtained his patent. Sir 
Humphrey Gilbert created a joint 
stock company, with merchants and 
other well-to-do citizens as share- 
holders, and in 1583 a body of settlers 
in three ships anchored in the harbour 
of St. John’s, the Queen’s patent 



C R O were found carved roughly on a tree 
they had been done in great haste 

was read in the presence ot all, and the 
territory within a radius of 800 miles 
was claimed in her name. The oath of 
allegiance was administered, and the 
arms of England erected. 

Tt\is was the first English colony, 
and the very beginning of the British 
Empire overseas. Newfoundland is 
thus the oldest of all our Colonies. 

There were 200 men, including some 
craftsmen, in the company of colonists, 
but soon quarrels broke out, many 
became sick, and Gilbert had to take 
his company on board again and set 
sail for England. It is a sad story, for 
on the return journey the ship in which 
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he was sailing foundered at night, with 
all on board, and that was the end of 
the first British Empire-builder. 

But though Gilbert was dead his 
work went on. In the following year 
Sir Walter Raleigh obtained a new 
patent and sent an exploring expedi- 
tion across the Atlantic. Instead, 
however, of going to the bleak shores 
of Newfoundland, the party sailed 
farther south and landed on the island 
of Roanoke oti what is now the North 
Carolina coast. They took posso.ssion 
of the island in the name of Queen 
Elizabeth, and then returned to Eng- 
land with a very glowing account of 
the genial climate, the rich soil, and 
the rumours they had heard from 
natives of stores of gold and pearls. 

Queen Elizabeth was in- 
terested, and h e r s e 1 1 
suggested the name of Vir- 
ginia, as a memorial of her ; 
u 11 m a r r i c d state. She 
a p p o i n t e d Raleigh the 
Governor and made him a 
knight. In 1385 a party ot 
107 settlers set s;iil in a lleet 
ts of seven ships under the 
f command of Sir Rich.ird 

Grenville, to form a colony 
in Virginia This was t(j be* 
under the control ol one of 
the party called Sir Ralj>h 
Lane, but he proved to be 
a very unsuitable man. 

Early Troubles 

T1u 5 voyage was niadi* 
safely, and the colonists 
landed on Roanoke Island 
They ni once built a lort, 
the site of which can still be 
traced, and which is now 
maintaiiu'd by the Lnitcii 
States tiovernmeiit as a 
public park. 

Grenville wont back to 
England, leaving tlie col- 
onists behind, but they, 
instead ot cultivating the 
land and producing food and 
wealth wdth which they 
would be able to trade 
with the Old Country and 
buy the things they needed, 
began to seek for the 
precious Tnetals and were 
.. , soon quarrelling with the 

as thoug natives. Before very long 
they frightened off the Red 
men, on whom they were 
dependent for practically all their focxl. 

However, Sir Francis Drake, cruising 
along the American coast with 23 ships, 
chanced to call at Roanoke island, and 
was willing to give them supplies of 
food, although he had none too much 
for his own use. At this moment a 
terrific hurricane sprang up, and Lane, 
apparently alarmed, decided that the 
whole colony should return to England. 
Drake took them back, and they 
arrived in July of the same year. 

The colony had left only a few days 
when a relief ship, which had been sent 
out by Raleigh with fresh' provisions, 
arrived off Roanoke Island. It was 
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surprised to find the island deserted. 
Two weeks later Sir Richard Gren- 
ville passed by, and he, too, was dis- 
appointed to find no one there. But he 
landed fifteen of his own men and gave 
them provisions to last for two years. 

Meanwhile, Sir Walter Raleigh, in 
England, had not been idle. He had 
chosen another group of settlers, and 
these set sail from I'ortsinouth on 
May 8th, 1587. The party included 
seventeen women and nine children, 
and the colony was to be ruled by 
John Wliite, an artist, and a dozen 
assistants, who wore handetl a charter 
for a city which they wen? to found in 
Virginia, to be called the "Citic of 
Ralegh.” 

Arriving at Roanoke, the party 
could discover no trace of the fifteen 
men who liad been left there by Sir 
Richard (»renviUe, except the skeleton 
of one man, who, it was clear on exam- 
ination, had been 
murdered. The 
colonists took pos- 
sessior» of the l<^rt, 
built rough cabiius, 
and start ed to clear 
land on w'hicli to 
grow friod. 

Virginia Dare 

On August i8th 
was born the first 
child of English 
parents to Iregin 
life on the ;\meri- 
can cont inent. She 
was the child ot 
A n a 11 i a s a n d 
ICleanor Dare, and 
was the grand- 
daughter of Gover- 
nor White. A week 
later she was 
christened, and 
was given the 
name of V'^irginia. 

A few days later 
.soiiKi of the com- 
pany, including 
Governor White, 

.set sail for England 
in order to obtain fresh supplies which 
they were to bring back in the spring, 
but when they reached hoiTu* they 
found England preparing to meC^ the 
Great Armada of Philip of Spain, and 
so there was no time or opportunity to 
attend to the needs of ^.he colonists. 
It was more than two years, therefore, 
before a relief expedition could set out 
for the little settlement on Roanoke 
Island. 

After a voyage of five months the 
ships came in sight of the island, and 
everything seemed all right, for smoke 
was seen rising from the shore, an 
apparent sign of the presence of people 
there. Two boats were sent to the 
shore, while the ships fired their guns 
to attract the attention of the colonists. 
The party in the boats rowed towards 
the smoke and found that it was due to 
a forest fire, but nowhere on the shore 
wasr, there any sign of their fellow- 
countrymen. 


It was not till the next morning that 
they attempted to land, and then a 
sad thing happened, for one of the 
boats was capsized, and sciven men 
were drowned. The other men landed, 
sounded a trumpet, and sang English 
songs, but there were no signs of life 
on the island. 

The houses had disappeared, and 
search suggested that the island had 
b<^en visited by .suvages, for Governor 
White tells us tliat " aliout the place 
were many of my things spoilt and 
broken, my books torn from the covers, 
the frames of .some of my pictures and 
maps rotten and spoilt with rain, and 
my armour almost eaten through with 
rust. This could be no other but the 
deed of the savages our ent*mies, who 
had watched the departure of our men." 

The fort was deserted, and there was 
no indication of what had happened. 
No bodies or skeletfins were lying about, 


but it had been arranged that if the 
party had to desert the fort they vvould 
carve upon a tree tlie name of the 
place to which they were going, and il 
danger had threatened them they would 
Jidd a cross. 

"J'he letters CRO were found carved 
roughly on a tree as though they had 
been done in great haste, but there was 
no cross under them. The CRO was 
supposed to refer to another island 
fartlier south called Croatan, which 
was the birthplace of a friendly native 
named Manteo, who had lived with the 
colony on Roanoke Island and had been 
baptised. 

The End of the First Settlement 

Governor White, referring to the 
damage he found on Roanoke Island, 
says. “ Although it had grieved me to 
see such spoil of my goods, yet 1 
greatly joyed that I bad found a certain 
token of their safe-being at Croatan, 
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which is the place where Manteo was 
born, and where the savages are our 
friends.” 

For some rea.son which we do not 
know White does not si^em to have 
sailed to ('roatan to see if the colonists 
were safely settkui there. He retunuvl 
to England, and wfit.'ii next Croatan 
Island was visited by English ships it 
was found to be deserted. There were 
neither English nor natives on the 
island. 

That is the end of the first J^nglish 
.settlement in America so far as the 
records tell. We know nothing what- 
ever about what happened to the 
colonists, including little Virginia Dare. 

In th(* niixt dozen years or so Sir 
Walter KalcMgh is said to have sent out 
at least six expeditions to search for 
till* missing English settlers, but no 
definite news could be gathered, 'fhe 
searchers, liowever, pieki'd up rumours 
ol white p e o p 1 e 
Jiving in wha! is 
now North ('.iro- 
hna, a n d w h e n 
Jamestown was 
si^ttled by English- 
men in If >07 Cap- 
tain John Smith, 
who took tlie party 
there, heard that 
there were (»arlier 
settlers living 
somewhere inland. 

Old Traditions 

It was said that 
they had gone into 
the country with 
native Croat ans 
led by a Croatan 
child ; that some 
of them had been 
killed and a. few, 
including a little 
maid, had e.scaped , 
that the natives 
had learnt from 
the white men to 
till the soil and 
build houses, smelt 
copper anti make 
weapons ; and that in tlie tribe there 
w'ere some members who hatl blue eyes, 
and men who wore beards, W'hich 
Indians iit'ver wore. 

A century later CToatan traditions 
declared that the Croatan people were 
descended from I'.ngiishmen, and it was 
said that in their language were many 
English words. When the War of 
Independence came the Croatans joined 
the English .side, and proudly claimed 
that the<r l.aws and religion had come 
from their English ancestors. There 
are also legends of a little white maid 
who grew up into a beautiful girl and 
was cliangcrd into a white roc. 

It is said that even to-day the Croa- 
tans have preserved certain English 
words in their speech, and that a 
number of their family names are the 
names of men and women who formed 
a part of the lo.st colony. 

we shall probably never know the 
true facts, but it is quite likely that 



The Pilgrim Fathers landing on Plymouth Rock. From the painting by Lucy 
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some numUrs at any ratr of the 
1 n^^Iish coIon\ t)M Koanokt T^Und 
traveled either willin^fiy oi ds pii 
sorins with the ( roatan tnlasnien 
iniaml ami Ui«it litlk* VwRinia Dan 
was one oi the partv It vvas a 
remiantK though sad beginning to the 
great IJritish T nipin which was to 
thrive HO gloriously in latu years 
After lames I eame to the throne 
either <‘Xpeditions went to Virginia aiiei 
a (olonv was started at faimstown 
named afltj the King It giew for a 
liine and then troulik with the 
Indians oet-urred and i ‘iuo sertUrs 
wtTe niassatieei It was a king time 
before' the* eolony leeentnd from this 
disaster and began to grow steadily in 
wealth and pojnilation 

All fhev* settlers haei gone fi om 
1 ngiaml with one eil twet pur|H)ses in 


hnglish town liom which they had 
sailed Plymouth 

I hat W.IS the real lieginnmg of the 
British Lmpire as wc understand it 
The party of Pilgrim fathers, numbfT- 
ing a hundred intluded men women 
and eiuldien and they maele up their 
minds to estabhbh a real lK>me beyond 
the seas and build up a Lommunity 
relying not on gold but on industiy 
Mow well they sucteede*el wt know by 
the* (ondition of the United States 
tei-day, with its i ^7 million inhabitants 
It IS strange, howtvei, to think that 
those people w ho had fled from 1* nglanei 
to avoid ^rseention should themselves 
have become pe'rstcutors in their new 
country 

As the j^ars went by Englishmen 
anel Scotsmen went out to all parts ol 
the woilcl settling down and building 


whatever against him, but after an 
unfair trial at Winchester, m which he 
made a magnihcent defence he was. 
condemned to deatli On the very 
scatfold a reprieve arnved, commuting 
the death sentence to pcipetual im- 
piisonrnent 

Kalcigh remaimd m the lower a 
prisoner for thirteen years during 
whirh time he wrote a numlx r of books 
that arc now t lassies the chief being a 
histoiv of the woild of which only 
the first volume was publislied It 
was siippitssed as Iking “ too saucy 
in censuring the acts c'f kings ’ 

In i6i<> lialngh was leleascd from 
the lowcM m oicUr that lu might had 
an ex]H*dition to thi Onnoco Biver 
in starch of a gold mine It was an 
unfortiinatt expedition and was dogged 
with disastci Stoims desiition and 



The Pilgrim Fathers holding their fint meeting m America on Sunday, January aist, 1621 From the painting by George Schwartee 


their minds eitlur adventuie or gam 
Blit in Biio a band of settlers sailed 
iioin Plv mouth for America with an 
tntitdv new idea Uiev weie I'uri 
tans who wcTe sutleimg yiei sc 1 ution for 
tluii faith and they decided to go to 
a mw hud anel settle down there 
making a jiernianent home for them 
selve's vehere they could woislup in 
peace flee irom iMrsecution I hey 
ate known in history as the Pilgnm 
1 .ilht'rs and the ship in v Inch they 
SiUkxl was called the Miyflowcr 
fhey landed on tlir coast ot what is 
now the* State* of Massachusetts and 
we can still set* the stone on which 
they first stepjwd ashoic Like pa 
tnotic J nghshmtn they called the 
country New England and founded a 
town which they named alter the 


up thnvmg communities, and bunging 
trade and wealth to the Mother 
( ountry 

Pool Hakigh s fate was even more 
tragic than that of his kinsman Sir 
Humphrey Gilbert He had spent 
/ 40 000 of his own money m trying 
to colonise \irginia, he bad given 
England and Ireland the potato and 
tolMcco and all the reward he got 
from his ungrateful Queen was that 
she put him in the Tower of London 
because he wanted to marry the lady 
of his choice, who was one of her maids 
of honour 

After four years Raleigh was released, 
made various other expeditions, and 
then when fames 1 came to the throne 
he was accused of being mixed up m 
a plot There seems to oe no evidence 
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disease all occurred, and Raleigh him- 
self was laid low with fe ver While he 
was ill sonic of his ships sailed off on 
an (xpeciition and Immt a Sjiamsh 
town, and Raleigh s son was killed 
The unfortunate Sir Walter had to 
return to Jtngland with the news that 
the gold mine had not lieen found, and 
tins so angered the meanest king that 
has ever sat on the English throne that 
he ordered Raleigh's arrest and had 
him beheaded on the old sentence 
It was a dastardly and despicable 
deed lames would l>e branded as a 
coward for this one act alone 
Sir Walter Raleigh, on the other 
hand, will ever live in the hearts of 
Englishmen as a great patiiot, a cuE 
tured gentleman, and the real founder 
of the Bntish Empire. 






Wonders of the Sky 


WE ALL TRAVEL MILLIONS OF MILES 

Have you ever been abroad or do you travel about much in your own country ? Perhaps not Y ou may rarely 
leave your own town, yet you arc a great traveller. In the course of a year you lourney hundreds of millions 


of miles 


W ill N you gtt out among the tie Uls 
111 the country oi on thi lulls 
how \eiy tjuict and still t\ti\ 
thing St (ins Ospi < lally in tht (\cning 
\(t von and ihi fu Id and the tries arc 
inshirig thiough s]) u i at hiindu ds ol 
miks .in honi 

Plunk of this for a niouK nt Plu 
1 irth turns lound on its axis oiut in 
evtiv 2 ^ horns If id is it i-, about 
./S ooo miles found at thi 1 ijualor 
an V 1)0(1 \ standing on tlu T (|u itoi is 
lushing lotind at ovd •! thoiis ind nuU s 
«in houi I he n tlu 1 irth is ru lung 
louiid tlu Sun ui its oibit at links 
a st(ond w hu h is t (|ii il to ovt i ooo 
milts in hour and fni tlu i, tlu Sun with 
the 1 tilth iiid the Kst ot his fainilv ol 
pi nuts IS 1 ( 11 mg thiough pa< t in tht 
tint (lion t)f the st.ir \<ga .it about 
p) ooo miles <111 ht)ui 


ps this perplexes you, but the mystery is 

A bov h mu isk i p in bed is not k ally 
still he ]>• tiavclliiig thiough s]><ut at a 
thousand times iht sj ted ot an t S3)icss 
tiaiii It he wtrt to bt ill in bed foi 
tliiet mouths he would Irav el duiut i |5 
million mile s lound 1 ht Sun in that time 

\ min w IS oiitt foicttl bv illness to 
kte]) to Ills bt (I loi fourteen yt.ir-. .md 
dining ill It tinu ht h.tcl to lit on his 
btek III llun, loilimalt 1 >, leenvt ltd 
but timing lliosi loiiittin viarslu liad 
lutnagK d travtlhr toi lit h id covt k d 
a distaiut of ovit eight thous.ind 
million mih s 

\ I uiious Uiuu \v IS that lu did iu»t 
know ht h lel bttn tiiviJling .md 
]i(Ttiaj)s th( bo\s anti prls wlio an 
ioiirtt 1 11 \( ats old and an reading the si 
lim 1 do not know that tluv too h ivt 
travilled a simikii dist.mee sniee th* y 
\v( n I K)i n 


xpldine'd below 

M taniillt blamnnrioii, tlu* gri it 
bnneh astrononui, niirrnig to this 
fait, sa\s \Nt trivil on and on 
])( 1 3)1 tiiailv t iiiiid dong thiough 
S3>ai ( on tlu most lurtett ol luotoi 
vehiiks, 3)n)]Hllid b> i lone sliongtr 
th.iii steam mon irnsistibk than 
(kitruitv I his rnotoi t 11 tint bn iks 
all rttouls \> till 1 ailli whu h i.iets 
thiough mtinilv .it tlu rili ol mon 
th m 1 million and .1 halt mik s .1 tl i\ 
or e)\ 1 1 tie hi ecu inik s a •-i lond de •»( rib 
ing .1 V ad t III ve loimd 1 he Sun w hie h it 
1 iki s III 11 or ^i>s d ivs to .u(oni3)hsh 
Its S3Hid IS thus IK nl\ i loo iiiius 
mon than tint an t\pie-.s linn 
As such j tiain goe^ 1 100 linu ^ 1 ister 
than a tortoise it would bi liki set 
ting .1 toitoisi to mil altii an (*x3>n ss 
tram if we could send «i loiomotive in 
3)uismt of tlu 1 .nth tlirough S3) ui 




Here ie a boy asleep in bed. How sttU he seems. Yet he is trayeUing more than a thousand times faster than any express train could 
so Even ^,000 tniles-an-hour speed of supersomc rockets is a snail’s pace compared with this boy’s, for he is travellms more 
than a million and a half miles a day with the earth m its journey round the Sun 
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MAKING A GREAT MAP OF THE HEAVENS 

Maps of the heavens are made as well as maps of thf Earth but these are even more difficult to prepare than 
terrestrial maps Astronomers all over the world arc at the present time engaged in making a great star 
map of the cntiie heavens, and here we read something about their stupendous task 


W ill \ w< n nu inbi r tint u( irflni/ 

to SDH H L'-t IDDDIIU IS iJutC IFt 
X'’ lU in\ is . noo nnlliDii si us 
in tlic luiMii v\t 1 in inul( I tnid 
whit 1 \ IV (liffii ult iinttd it IS 1 » 
iniki I in ip ot th( U\ In tin dM 
(liVs lufoK th( niMiliiiiti (Ik tdi 
cc)p( wIkii nun win <1( p<. ndi nt upon 
(Ik 11 nniuJdl cm uhl iiid nl\ ihonl 
Do<» t If c nild be c ( n (i ini 1 Ik 
NdiIIkiii Mtinisplicu it wi n it s > 
didii nit to ni d i \ in ip i ( Ik 

A Dating Thin* to Do 

( )n( of the ( I ( t< it It n } 1 

u 1 Hipj irihus n ist 
live d It KIk d< in rc tl i 
Ik Idi 1 |( iis w IS I in 1 1 \ i 
i I \( ] \ d 11 nil t Inn t i I 
t Ik K( n Ml lilt Tim 
i Milt III! I mini 
othf I n< w st n hi 
iiid i« ( iidnu l\ 1 
tlniiL^ which even in 
L ^ 1 \v )iild lx 

pi I sn in pi u )us t 
c nunu T iLc 1 h In 
for [)os1iii(\ d( \ I 
ing instnnn nt l)\ 
which Ik c nil noli 
tlu p ) itu n ind 
nicignilnd >( c x I 
slcii so (lilt it could 
lx ( isil\ disc ( iiK d 
not only wJictlui 
the. > du 1 )i w( I 
hoin but wIkIIki 
in\ of tlu m tnoytd 
the hi i\< IIS l)( in 
thus left IS in in 
he 111 nice to ill it 
iinyoiK houid be 
found <oni3Ktint to 

ICCCIVL it 

7 h( invention o( 
the tele scope how 
t v(*i made a 1 1 c at 
( liangc *ind biought 
within hum in u^ht 
hundreds ot thousands ot si us which 
had not been seen be foie 

J Ik task ol mapping the licavcns 
new stenud too gi( it and little wt.s 
done m the matte i but in 1674 a great 
J nglish astionornci John I lamstcui 
whobcccinu the first \strononur Ko\al 
point! (J out tliat the re were* no arc urate 
maps or catalogue ot stais bj which 
seamen could tmd the l()nt,itude at sei 
Chiilts the Second on heumg this 
decided that the omission must be set 
right at once and so (Tteeiiwieh 
Observatory w is built and 1 lanisUtd 
W.IS put in charge so that tlu work 
long neglected might be clone He 
made tlu* hist mode in star mip and 
did splendid work which was imj^noved 
and adeled to Ins successois 


In till St c itJ^ stir m ij)s however 
onh tlu brighter stu^ could be 
loc ited ind then posit 1 ms nu isun d 
It w IS i tedious business but tlu 
iiiMiitioii of photogiaphv proved an 
iliiu st untold blc sin to istronomc rs 
lU iMiip lon^ exposures the v we*re 
lIjIc to ^et aetuiite maps of imts of 
tlu lu ivcns winch included not onlv 
tlu blight stais blit m iin tJi it wc*rc 
1 K i mil t > Ik seen b\ the huinui eye 
even through i Inge ltle->(ojx 

Hut while 111 qis of puts of tlu 
lu ivcii lie verv useful m then w iv 
iiui ( I) ible i f o m) fie il ot infoi tuition 
i 1 < gh iiud it v\ IS hit thil i com 
I U(< ni ip ol tlu he ev iis w is lu tiled 
il m could this be nil Ic ^ \tt( 1 i lot 
i ell i II I m ind iu ^eiti itioii il w is 
111 111 eel 111 iSS th it i nil mix I <if the 
le I bill >l#siiv itoiKs in dilltTcnt }:)iits 
>1 the WO! Id should divide up the wotk 


course ot vears of partieulii parts of 
thcj heavens I he photogiaphs ate 
to be iinifoim in chaiactei so that 
when the total numbei arrange*d tor 
has been finished they can be pieced 
togetliei to form a complete chart of 
the he*a veils 

The great work was still going on id 
it)52 because new and more poweiful 
telescopes bung more stars into view 
Ciieeiiwieh and Oxford observatories 
which took their part in making the big 
map have hnisbed then tasks 

When the map is completed thcie 
will be no fewer than 30 000 star charts 
which if placed one above the other, 
would make a pile 30 feet high anel 
would weigh two tons It has been 
mut h more difficult to get the southern 


heivens niappxd Hun the noithcin 
foi there aie fewer obst rv atones suit 
ablv p>liecd m the Soulhein Hcmi 
sphere but the wenk is goiiiu on and 
alie n\y ibout twenty million stais h nc 
had flu IT ])hoto;np)hs tike 11 Alto 
g( the I eigiitce n observ itoi ic s hav e 
unde i take 11 the woik 

Hut the woik IS not done wlun the 
})lu) 1 ogriphs are tiken Ihe ])ositions 
ol the stars have lo be me is 11 re d and 
iceoieled m a i ital )^iu Hholo^i i]>hin^ 
tlu heiveiis for i piiipose of (Ins kind 
IS *1 vetv dilteieiit thm^ bom tdkin^ 
photo 1 ip)hs of people or ]) 1 uls on tlu 
I nth 

It is import lilt that the nlitive* 
bii^httu sse of the dille n lit si'll 
should be leeoided on tlu pliolOp,! iphi 
pi lie Hut this i«> eliKunll is (lu lib 
I rolfssoi II 11 I uTiu r ot Osf )i I wh 1 
h id i 1 leat dt il t > do with tlu in ikm^ 
o( the 1 nglisli sin imp cxiiliiniil 

Ditllculties of 
Photogiaphy 
Mow lie we T 
me isuie tlu bujil 
ness of sins phot > 
^lapiliic iHv he 
asks In i^ipiouh 
mg in\ iiu isuie nu nl 
of dll fe I e lu e s w < 
mu ^t iu st s itisfy 
ouise Ives that we e in 
r(eo-,niSL C(|uilit\ 
let us define is ol 
ec|inl pliotograpihii 
mr’iiitudt two stars 
which imjiress tlu 
same plate ee|uall\ 
in the same time 
and we need po no 
farthe 1 lo encountei 
tioulile Supipose we 
pick out two stars 
by this lulc Will 
the> remain cepual if 
wS substitute a 
different plate ? Ihc answer is in the 
negative for if one of the stais be a 
reel stat and the first plate be isochro 
matic we shall hnd the image of the 
red star much fainter on substituting 
an ordinal y plate 

This question of the colour of the 
stars IS not however the only difh 
culty for Professor lurner goes on to 
pxiint out that two stais showing 
similar photographic images on the 
same plate may be made to give dis 
similar images by slightly turning the 
telescope so that the images fall on 
different points of the plate or bv 
refocusing the telescope when resuming 
observation the next night 

Ihe apparent photographic magni 
tude may thus depend upon the 


I ]i 1 ni 1} 
)i III I wb 

I (enluiv 

le IT le 1 
nui 1 lin\ 
WIlIl I (Il 
lb t( d V 1 in 
1 (e 11 III hi )w n I e 
venliiK I I 




These pictures show how the planet Neptune was found After the discovery of 
Uranus in 1781 astronomers found that that planet s orbit was affected by some 
unknown body, and they indicated where this body ought to be Search was then 
made, and, sure enough, on September 23rd, 1846, the planet Neptune was seen 
When the existmg star map on the left was compared with the section of the heavens 
It represented, a new shining pomt was seen, as indicated by the arrow m the right- 
hand picture, where m the chart nothmg existed This proved to be Neptune 
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distiinco of tlic star 
from the centre of 
the plate and upon 
the pirticuUr h)cus 
select t cl tor tint 
plitc To decide 
therefore the ni i^ni 
Hides ol the stars 

h 1 c h aic photo 
f?! Jpht d IS \cr> dith 
cult imlecd 

Counting the Stars 

It Is inti i( stnit^ to 
know th It 11 k ( ouiit- 
in of the stiison i 
pi lie 1 \ci\ import 
mt opt 1 1 1 ion is 

II s u 1 1 1 V done 1)\ 
im in ot I dt\i(t 

klK^Mi IS I hilliciid 

in Li K( I It IS 1 in dl 

it>|>iiitns whitli IS 
li( id 111 th h mil ind 
is pi o\ I (h (I with 
spun On piissuif^ 
the Si till nuinlnis 
hown on the fue oi 

III 1} [) 11 itiis I h m/:,i 

hv i iimt md tin 

< OK is K i ti K d h\ 

I si M ol < 111 1 s 

1*1 )kss01 I U1 IK 1 

till ns I 1 1 h ( 1 
hiini loiislv th it OIK 
)1 th( islronoiiKi 
who w IS t iknv I 
slni in till chirt 
h id nn -.p nt his 
\onth b> p 1 I V 1 II k, 
ImIImkIs nul Kioid 

III,. 1\ 1 111 V\ e)l tills 

i|P’>dns 111 siw 
how iisilul it vxonld 
he lot (onutiiif* till 
st irs in photon i iplis 
tof wink tlu cistnmo 
nil I w IS iiiov iiiL lh( 
pi ite nnd( r a nncio 
scopi witli OIK hind 
lu could 111 ik( till 
iKt(ssii\ < licks on 
tile Ip]) iratiis with 
the c^tlui without the 
necessity of moving 
Ins c /c fiom tlu 
microscope 

Billiard Markers 

I^oft ssoi 1 u 1 lie r 
says that quite a 
number of billiard 
markers* have been 
exported to distant 
istrononneal obser- 
V ilones when then 
arc as a mattci of 
fat t no billiard 
tables 

1 he nu nil?c*r ol 
stais on the different 
pi ites vanes enor- 
mously On some 
there are as many as 
5 ooo while others 
show fewer than a 
hundred The nche‘r 
plates are those ot 








Part of the preat star chart of the entire heavens which is now being made by 
astronomers all over the world The chait is divided into squares as shown and 
this part, Riven by courtesy of the Royal Astronomical Society, shows the stai 
cloud in SaRittanus The difficulty of countii the stais in the map can be imagined 
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The earliest known star map made by Egyptian astronomers 3,400 years ago 


rcRums III the Milkc 

VV l^ 

It was hope 1 to 
t dv( I succession o( 
photo^i ij>hs i1 diltir 
(fit (nuts so is 1) 
iccord ni\ climL,is 
in till bnphtiKss ol 
st irs md so on but 
n ni ort n n itch tin 
c vpc use IS so f ii i1 
thil onh (III mlui 
uniMtsitics lit ibl 
to ( iTi\ out (Ik wink 
th It w IS pi mned to 
Its full I \tt n( In I 
(tiding s time how 
c\«t will 11 |>io1)d>l\ 
the wholt ol llii 
ht i\( ns will 1 ^ nil be 
photoj^i i])lu d it ni i\ 
Ih possible ])\ I nm 
]) n iiu (Ik tw > 111 ips, 
(0 (1( til I iiio\ ( nu ids 
iin >11,^ (Ik st ns 

Stai Positions 

I Ik dist mi i s l»c 
twdii ns md tlu 
st ii •> in so r K it 
th It h ii ndi ( d of 
millions ot miles md 
in some t iscs Ihoii 
s mds ot inilhons ol 
nulls must b( tin 
i is( d be toK w( i in 
cletdt m\ I 

d>U (bill i( lice in th 
])ositi()n oi i st 11 
Sonic st irs how( V( 1 
n sc ( 11 to h i\ I 
shift d (lull posi- 
tion sh],htlv alti i tt n 
\c irs piiln])s om* 

out ol cMi\ hundicd 
( X mnritd 


A Special Camera 

1 Ol the taking of tlu 
photo]^i i])hs loi tlu 
Rre It stai m ip a sfu i i d 
( imc 1 i was clcsi^iu d 
It IS (hivdi by clock 
work vciv clclicdtilv 
idnistod SO thit it c in 
follow the A])p irenl movi - 
incut of the. stars in tlu 
skv ( orrespondniR to tlu 
u tu il mo\enunt of tlu 
1 nth 111 I thus keep th( 
particukr section that is 
1)1 iiiK, ])hotoR 1 iph c d 
dlwi>s in tlu saint rol i- 
tivc |)obition If this time 
earntra were not used 
tlu stirs would appear 
as lints 

While th( popular 
name oi this procluetion 
IS Ihe threat Star Map 
dstn inomcrs desei i be 

it by the much moie 
technical name of tlu 
Astrogi iphic t halt 
Astrogiaphic is a name 
mode up from two 
Greek words meaning 
star and writing 




THE KING OF BEASTS BEFORE & AFTER A MEAL 



This fine photograph shows a magnificently maned lion waiting for its dinner. A full-grown lion nine feet long from snout to tip of tail 
often stands over three and a half feet high, but longer lions sometimes show less height. A menagerie lion that measured ten feet was 
only three feet two inches high. Lions seem to be deteriorating in size. Nowadays one is rarely .^found weighing more than 500 pounds, 
but seventy years ago specimens used to be shot weighing nearly 600 pounds. The male lion in i^ddition to its mane has a brush of long 
hair at the tip of the tail, and in the middle of this brush at the very extremity is a small horny growth known as the '* thorn 



In this photograph we see the same lion after its meal. Animals generally sleep after they have fed well, and this specimen in the 
London Zoo had eaten a very good meal. In captivity lions are fed on joints of horse-flesh or beef, but in the wild they catch living 
animals. In Africa they prey upon antelopes, zebras, buffaloes and gir^es. In India they feed on deer, antelopes, wild pigs, cattle, 
horses, donkeys and camels, while in the oak forests of Persia their staple diet seems to consist of wild pigs. Sometimes they will prey 
upon carcasses in an advanced state of decomposition, and have even been known to devour elephants that had been shot and were in 
a state of great decay. Such a meal, however, is rather exceptional ; lions prefer to catch their prey alive 
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THE LION AT HOME AND ABROAD 

The King of Beasts is a magnificent animal, and its figure has often been adopted by nations as a symbol of 
strength and courage. Many qualities, however, have been attributed to the lion which it does not possess, 
and here we read some facts about this great cat, which should be known by all Nature lovers. 

T hat the lion Irom his appearance courage, there can be no two opinions Iif)ness and cubs are only allowed t(^ 

deserves the title of King of that a male lion, with a fine mane, share in the meal when the fat hr r has 

Beasts will scarcely be disputed ; is the most majestic of all animals, finished, 

whether his character and courage are. and is a worthy symbol of kingliness. The bones are left to the hyenas and 

equally deserving is a matter of dispute. All male lions, however, do not have jackals. Sometimes these animals. 
For centuries the lion has Iwen manes, for there is a maiieless lion that while finishing up the liim’s meal, are 
regarded as the symbol of bravery, and is fouml in Senegal, and looks like a themselves pounced upon by the king 
men spoke of King Kichard the I'irst lioness. of beasts and dev^onred. At times the 

as the Lion-hearted because that was 'J'lie lion is a swift beast, and can for lion becomes a cannibal and eats his 
the best description they could think a tune at any rate keep up with a own relations. 

of for a really brave man. galloping horst*. (.)ae has been seen At one time lions lived in Fiirope, 

Dr. Livingstone and other travellers, to start chasing a gmi w^heii it was and their remains have been found in 

however, tell us that the lion is anything 1.300 yards away, and soon catch it ; (»reat Britain. But that was before 

blit brave and flaring. T.ivingstone and it nm .t be remcMiibered that a history came to be wTitten. At the; 
sa.vs that with the aid of dogs he tried gnu is not a slow-moving animal. present lime they are found only in 
to persuade one that he had chased Gcm'rally. however, the lion lies in ctirtam parts of Africa and in south- 
into some reeds to come out and show wail and watches till its jircy comes west Asia. In living memory, however, 
himself, but the lion refus(‘fl, and Sir n<*ar. when it springs out of its hiding- an otcasional lion has been shot within 

Samuel Baker tells iis that on one place behind a rock or in a thicket, a few miles of TanguT. 

occasion one of liis Arab hunters, and fells the victim with a blow, seiTiing Lion hunting has always been a popii- 
iniK’ting a lion, marched slowly forward, it with both talons and teeth. lar sport, anil we find among the ruins 

when the animal, instead of rushing to The male lion seems to be a good unearthed in Mesopotamia many sculp- 
Ihe attack, as might have been ex- father and husband, and when the tures depicting the Kings of Assyria 
])ected. cie])t like a coward into the lioness is nur.sing her cubs he brings hunting these animals. Ev(!n now 
impenetrable thorns anil was scimi no his mate and children loocl. ?Ie is lions are touiid in that country, 

more. also cpiile bold in defei ding his hou.se- It is believed that present-day lions 

Another famous lion hunter, Gordon hold from attack. 7 .'he cubs when are smaller in and strength than 
I'umming, with mounted helpers and born have mottled skins, but as their ancestors. A lion now* measures 
n pack of dogs, drove a lion for hours they grow up the snots disappear, about nim* feet from the nose to the 

from shelter to shelter by a river, and and they become like iliidr parents. tip of the tail, and weighs about 500 

the beast tried to get away hy swim- When the family goes out hunting pounds. In captivity it sometimes 
miiig the stream. Other' travellers, the father leads tlie way, and it is he lives to fifteen years, but wild lions 
however, tell a different story and who strikes down the victim. Hut his are believ'^inl to live lor thirty, 
declare that the lion can be both bold chivalry then ceases for a time, tor The skeleton of a lion is very little 

and ficTce. generally lie growls to keep the family difterent from that of a tiger. The roar 

Whatever may be the truth about its away while he eats his fill, and the of the lion is a fearsome sound but it 



When the lion sleeps it usually lies on its side, as seen in this photograph taken at Whipsnade, Bedfordshire. In the wild state lions 
aenerallv sleep durW the day and only go prowling in search of food and drink at night. In captivity the male lion has a much finer 
mane than he d^s when wUd. WUd lions are very often mangy, and far less impressive than the animals kept in captivity 
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WONDERS OF ANIMAL AND PLANT UFE 


IS not iTiicndrd to <tiik< l<cir into othtT 
inmiiils i1 IS uallv \ ret o^rnition ( ill 
or (.Inlltnui 1o its It Hows 

Lions lattlv itluk iiit n iiiiltss 
llitv ut woiJtuUrl or but 

soiDt Unit s 1 h< \ stem to lutonu nnn 
< itt rs bv pM ti K nt f J In ( I mu W u 
(Un of I p ind I sivs, W In n lions 
(ollitlnclv t ikt io in ui KiDin;^ tin 
I nnt in llu ir blood is n itui dl\ p i»“ d 
on to Hull otlsjninL tin u h tin in v\ 

IK T itions ni i\ in»t n< < » ss ini'v dispi iv 
Ml in killing ttinl ikk'^ ii< in both 
llu tout liowtvM IS l\nu •< uu ml 
iw otini- in t)]>]>oi t unit \ tt) iis|)l n 
Its If ' 

We ha\ t ]n« hihK In ird »»1 tli 
M m I lb T < i I i\ < 1 Ilf stoi\ < 1 


and thrtw his .iitns round the lions 
TR(k Hilt tht riTiinial d!a*4t;ed him 
out suit Old tin n his t otnp mums heard 
.1 ft irbil stiup It and fin dlv there 

W IS lit IK L 

flu iKxt jiiji»ht (oloiul PitUrsonsat 
up ill i tut nt ir tht Uni ho])ing for 
Iht lion s u tin n but nothing h ippi nt d 
iinl tin n xt morning it tianspircd 
tint It li id bioktn into aiiothti tent at 
I c inif» somt tl tintt iw u indtanitd 
otl i sIctjiiiK wtiikmin llu t olotu I 
on tht following night Hurt fort iotik 
lip I fiosition Tu II this tint l>ut tlu 
hoi I SI i/t d a \ It 1 nil t 1 st u ht u 

llu \ iiious t mips wtit St ittcntl 
o\ti i di tiiwt oi soiiit sixbtn milts 
ind tlu t untiin^ litms st i ni to Invi 


dull thud, as though some heavy animal 
had jumped over tlie fence 

It wdf> very d irk and Cokmel 
l^atttrsoii proposed to go outsuU and 
ht dowii on the ground so that ht 
could ste better should a lion come 
in Iht tlitettioii of Die wagon His 
companion howt ver ]>ersuadtd him Io 
uni on insult .md fortiin itt it was that 
111 dill so foi at that very monunt 
although luitlui knew it the hou 
was st dkiiig them 

Hoth nit 11 thought tht\ could see fi 
diiK object nioMiig outsidt but said 
nothing Ihttt was intt use lUnei for 
a sit 011(1 or two md thin with a 
siidtlt n bound i liugt l>od\ spr mg«itth 
ojxn doorw i\ 



A striking photograph taken from an air mail aeroplane travelling between Casa Blanca in Morocco and Dakar in Senegal The solitary 
animal was making its way across the sand among the mountains of Southern Morocco and its footprints can be clearly seen The pilot 
observed the I ion while looking out and came down below his normal flying height m order to obtain a good photograph 


whoso tstapitlts w i«n oiiti niirittd 
in the Jloust of Loids Ihov wtu 
two «mim ils Ih it held up tht building 
ol flu lailw n at Isivo m Ug md i lot 
stMiil v\((ks in tht (losing \t irs ol 
last ttntin\ Niglil ifti I nuht tlu v 
woiPd Msit tlu ( imj) of tlu nilive 
woiknun md i off tlu n Mttiins 
lumi tht tints t iting tlu in < lost bv 
whtrt tlu ituiuhin' ot Hu boiustouUI 
bt dislmcth lu ltd b^ Uit Itriditd 
t omi ult s t)f Du \ u tims 

(tWmtl iMlttrsoii who was in t h iigt 
t»f lilt woik tills us tint out oi lilt 
lions tiiltitd tht tint ot his SiUh 
jtinadai who sUpt Dun with hilf a 
tloztn olluT woiknun About mid 
night tht amm il j>ul its ht id in at tlu 
open dooi md sii/td tht jimulir 
by the throat lit shouted lari go ^ ' 


made a piattitc of visiting a different 
( amp e ith night 

Out man had a mirvtllous escape 
Ht wis asktp ill his ttnt when a lion 
broke in and sti/ed not the man but the 
inattitss on whicli lit was site ping 
iiid madt off with it tlu man reeciving 
notJiiiig woisc th«in a flight 

\fttr anotlui mm had been dragged 
from his tint and catried off by a lion 
th< tolontl and a compituon hrd a 
goods wagon movid to a siding and 
deeidtd to sit up and watch foi the 
mniudir J lie officers enteicd the 
wagon and had the lower half of the 
dooi closed but It ft the upper half wide 
ojien so Ih It they t ould s( ( out For 
an hoiii oi two all remained quiet and 
then about midnight a twig was heard 
to snap \ moment later there was a 
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I lu lion * shouted Cxiloncl I\itter 
son and both nun hit cl simiiltcuieously 
Not a nionu nt loo soon for in another 
stcond the brute would assuredly have 
landed insidt the wagon 

On one occasion a lion held up a 
railway station so that a tnuii could not 
start , the statioiimaster and sign ilman 
ban leading thcmstlves in the station 
building for man\ hours 1 ventually 
the two man catcis who had been 
responsible for such a rtign of terror 
as to c<iuse a stnke of t he workmen, wen 
killed, but only after many crack shots 
had been c nhsted to assist in the hunt 
The lions had the honour of being 
referred to in the House ol Isolds by 
Lord Salisbury, the Prime Minister, who 
told the stdry of how they had held up 
the work of the Empire for three weeks 



THE LION AS SEEN IN ITS NATIVE HOME 



It was long stated that the lion never climbed mto a tree and many a traveller’s life has been saved by ascending a tree mto which the 
lion did not follow^ But photographs like this one suggest that the lion does at any rate sometimes climb mto the lower branches. The 
picture is a still from a natifb film, and shows a family of lions m the long grass. Although m some districts lions are met atone or 
in pairs, this is not generally the case m Afnca, v^ere from five to a dozen hons are frequently seen together 



WHAT FAMILIAR FRUITS ARE LIKE INSIDE 



On this pa^c are aiven pictures showing what eighteen of our familiar fruits are like inside In most cases double sections are giTen, 
that IS, each fruit is shown cut down longitudinally or the long way, and also cut across In the case of the strawberry, black^rry, Brazil 
nut, < herry and date, longitudinal sections only are given Brazil nuts are really sections of a frmt which is large m size and has a very 
hard case outside , in fact, a Brazil nut falling from a tree on to a man’s head might stun him The Brazil nuts in their shells which 
we buy in the shops are packed inside this hard case something hke the sections of an orange The pips and kernels of fruits are seeds 
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||l»l&g[MAP\/ELS oF 


A SIMPLE MACHINE USED EVERYWHERE 


The chief occupation of man is work, the term being used in its broad sense of doing things, whether it be 
to earn a living, as when he works in a factory, or whether it be to gain pleasure as when he kicks a football 
or strikes a golf ball. Work is, from a scientific point of view, the application of effort and the expenditure 
of energy for any purpose. To help him in his work man has invented many ingenious devices, and none 
IS more valuable than the pulley, which is really a variation of the lever, and is described here 


V I RY edrly m the luslory of nian 
he disiovcied thdl lie wanted to 
do ill 'torts of things wliii h were 
impossibU without some aid [ini^iuc 
d man of the Stone Aj'e finding a fallen 
tree' by a river bank ami deeuling th it 
he* would make a boat 

Hi had iluMd\ inventid tJu stone 
axe and knili and with thesi in i oursi 
of tiini he would hollow out a place in 
till trunk 111 whuh to sit It was hi- 
pnimtive idi .i of a boat I hen was 
ills boat King on tin ri\er bank but 
how w.is lu to git it into the ruer ^ 
Hi woulfl push and tug but tin dug out 
bod would be lai loohia\\ loi Inin to 
nioNt So hi would i ill a nuinbi i 
of his fellows and 'bj pushing uid 
pulling togetlur tht\ would pi rh ips 
nianagi to git the bo it into thv watet 
this liowiviT, wa» 4 i \tr\ ])rimitive 
w.i\ ot doing such a ])i<(i of woik 
Hy usin^a bough isa li vi i man would 
make the task of getting the boat down 
to the wall! much easni Hut U'liful 
and luussary as tin lc\ct is, lonung 
as it doi*s again and ag iin into all 
kiridi ot lompluatid mailnnes there 
weic tunes whin the oidiiiai\ Icvii 
would not siivi the puipos* at all 
A man with a 
crowbar can i use 
a hcaw weight a 
littli oil the giound 
but il III wants to 
raisi fi hi a\ > weight 
tliirt\ oi lort\ leet 
the crovebai oi lc\tr 
IS of no use Hi 
nc'cUs some other 
device, and that ilt 
vice hi has in\ ented 
in t he juilU > 

What IS a pullt> 

Well, it i onsists of 
thu*e pciits There 
IS hist a plati OI 
disc or wheel, with 
a groo\ c' i ut all 
round its ciri um 
ierence and abli to 
mpve fre-tly on an 
axis X^us whe*el is 
called the slicave 
Then there is a piece 
of wood 111 wliieh 
the wheel is placed 
and to the side’s of 
which the axle of 
the wheel is fixed 
for supjiort This 
IS callc-d the blexk 


J inall> there is a cord ♦ which passes 
ovii the gioovt III tlie sheave, and 
this IS c .died the tai kli 

Tat us take the simplest kind of 
I)ulli\. and see how it works It must 
tie txpl.uned that pullt^s .irc of two 



Here is a familiar example of the use of 
the pulley for domestic purposes. The 
sash -lines of windows work over pulleys 


kinds known as fi\e*d pullevs and mov- 
able pulle>s Now file simplest kind 
of pulli \ IS a single fixed jiulliy 

In the gaideui Iheie is perhaps a tall 
line post and till m ud wants to pull up 
thi lini on whuh the dothc's .ire hang 
mg on w ishiiig d.i> , so that they may be 
siifhf II nth high up to catih the wind 
How docs shi gi t the luie higli enough ? 
Oni Wci\ would bi to lake a very l.ill 
p.^ir ot sti ps place this against the line 
j>ost and going up the ste})s with the 
line, fix it to the top tit the post 
iTiit that would be a very clumsy way 
ol doing the work 

ITu t.isk 1 made much simple*r by 
mi*ans of a smgU fixed pulle'v Tlie 
pulley IS attai hed to the top ot the line 
]iost thi* eoril or tackle passes over the 
whee 1 of the pullc\ and hangs down, and 
all flu maid has to do to raise the line 
ol i lollies IS to pull the lojK till the line' 
leai lies the de-*iit d height and then tie* 
It oi tasten it in >ome way so 1h.it it 
eannot run ilown ag.iiii ovei the* pulley 
What adv.uitage has the pulley given 
to the maid ^ it has not lessentd the 
lorcc whuh slu has had to exeit m 
pulling up the lint ol t Iotht*s The 
advanlagi tlu pullev has giveui her is 
that it li.is changed 
the direction ot the 
font whuh she* has 
had to exert 

Instt.iel ol going 
up tlu* stt ps .ind 
pulling Hu lint altei 
litT, tin maul h.is 
been ablt to remain 
below .iiitl pull the 
t fid t)i tlu line 
tlown Hv p.issing 
tlu lint over the 
]>ullt>, tlu tlown 
ward pull .it one 
end h.is latised .in 
upw.ud jiull ol tilt 
line on tlu olhe*! suit 
of the imllt V 

riit toid IS fit X 
ible but not el.istu, 
ind tlie loitt winch 
IS bi taught to be.u 
by the maul on tine 
pait is com muni 
cati'd to eveuv othei 
p<irt, so that if she 
pulls with a force 
equal to loo pounds 
on one end. this is 
communicated right 
through the cord 



These three pictures show three «tages in the evolution of the pulley. In the first 
picture the man is hauling a heavy load to a higher level. In the second he has 
made the work easier by throwing the rope over a projecting beam and pulling down 
instead of up. In the third picture, by using a pulley, he eliminates a great deal of 
friction besides changing the direction of the pull 
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The pulley is used every day on both a large and a small scale. In this picture we see it in operation on a poultry farm, where by its 
means a heavy engine is being removed from an old motor-bus, because the bus itself is to be fitted up as a chicken pen. As explained 
in these pages, the pulley makes it possible for men to do much more work than they could without its aid. 



Here we see the pulley in use on a large scale in a huge crane, which is lowering a 28-ton girder into position for the building of a new 
bridge. Not only is the pulley giving mechanical advantage, but it has enabled the direction of the pull to be changed more than once 
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many different kinds of pulleys 



On this page we see all sorts of pulleys, and the figures showing the force exerted on one side and the weight lifted on the other, 
indicate the mechanical advantage obtained by the use of each In No i the pulley merely changes the direction of the pull Where 
the weight is much greater than the pull exerted the pull has to be made through a much greater distance than the weight rises For 
example, in No. 4, where one pound balances x6 pounds, to raise the weight one foot the pull must be exerted through x6 feet. Where 
mechamcal advantage as well as change of direction is wanted the ty]^ of pulley used is that shown in Nos 9, ix. xa, 13 and 15 
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MARVELS OF MACHINERY 


This simpifst lorm of pulU‘> ridy 
often bo seen in use wlieii a house is 
Immiik built for instamo, insUcui ot a 
labounT cairyiii}? the bruks in a Iiod up 
the laddiT on his shoiildoi it is \f»ry 
usual to put till bricks in a biskit 
attach this to .i hook on the < nd ot a 
line, jMss the lino over a pull< > .ind 
then pull on the otluT <»nd tn>in the 
f^round In this \v ly tlio btaks an 
raised <)ui( kly and easily to a f^leat 
htif^ht 

The pulley, as wo have seen, is vorv 
useful for (han} 2 [inij; the diioction in 
whu h a force is cveitMl 
blit it has filso anothoi f^roat 
advantage I3v combina 
tion of pulleys \\( are able 
to obtain a gain ol power 
that IS, we e.ui raisi a groat 
weight with a little lorit 
Wi iKifoini the it at by 
using not only a singU 
pulley, but out or inon 
ii\t d pulltys an<l oik or 
more inovabli pidUvs \Vc 
will tirst eonsith 1 the use 
ol a singU movablt pulley 

The Movable Pulley 

A lord IS tastciitd to a 
btain and passts lound the 
gioovc ot a mov ibU pulltv 
A man holds tlu othtr tiul 
of the rojie Ih will lind 
that l)> exerting a lortain 
power In can i«iiso double 
the w( ight Wc can iiiidei 
stand this it wc think the 
m lit* r out 

riu r< ason is th*it halt 
tlu‘ weight IS supported by 
that part ot the (oid fi\<‘d 
to the beim, whiK the 
other half is sii])poited by 
that part ot the coid which 
the man holds 1 lus use 
of tlu movable pulU \ 
however IS not ot v«i\ 
nnuh value but it cnii b< 
made ol vtiv grt it valiu 
by ninniiig tlu loid over a 
(ivd pullcv .ittulud to 
the beam as siiown m thi 
SI < (jiul i>u tun on])iei <>‘>i 
I he niovabli pulli v li is 
h.ilvcd tilt powii vvliuh has 
t<* be exiitid to sU]poit 
th ' wt Ight, whili tlu ti\t (1 
piillev his cnibltd tlu Ion i to be 
ixiitid m .1 dowiiwinl insti id ol an 
iipw u<l duel tioii 

Ihit if vvi list a pulli \ ol this kind 
soiiu thing .it oiKi stiikcsusin iddition 
to tlu tact tint wc hnc gniudpowii 
Wt shall iiotKi th it loi i\tr\ two 
inclustliat VVI pull down otii c lul ol tlu 
cord, till weight Tisis oiiK oiu inch 
J his IS ol (ouisc bi I uisi till two 
inches gaiiu <1 on out t ml ot ilu coid 
IS divided between tlu two loicN on 
each sidi oi tlu mov ible pulUv \s 
wc lengtlieii oui cord b\ two iiuIks, 
each of those cords is shoitciud bv 
one null, and so the weight is raised 
only one inch 

Ihis is the guat principle ot tJie 
pulley which makes it such a veiv 


valuable tool We gain in power what 
we Iosc» in distance, and by using a 
riumbet of fixed pulleys and a ruimbei 
of movable pulleys, each generally 
fixed side h\ side in one block, we are 
able by tlu use of ve^ry little force 
through a great clistancc to lift ii very 
grtMt weight through «i shoit distance 
Wc ma\ have stood in the streets of 
a city and sce'ii a heavy steel sate 
being laised to the fourth or hfth floor 
ot an ofluc building A ])oweifiil 
pulley IS attached to a beam which is 
securely tixenl at the top of the building 


I he chain oi steel cable, attic heel to 
tlu he IV V sale , whu h some times we ighs 
main tons pisses lomul Jiid tound 
tlu sill IV fs or will els ol tlu pullcv, 
and the n one oi two nun on the pave 
mint, by pulling tlu ciul of the chain 
or (able, ue ible to r iisi the sati 
higher and highci JUit we shill 
notice that while tluv pull a gie it 
de*al ol chain at each tug tlie sate 
use's only a ftw me lies at < ac h pull 
Lc 1 us s< I the pilot iplt- tin which this 
work IS done The eightli pit tine on 
page (>*}! will help us Here tht*rc are 
two pullevs each with three blocks, one 
be ing hxc el and the other movable As 
there are six stiiiigs, thu*e on one side 
of the sheaves aiiel three on the other 
side, it IS clear that loi every six 


inches that the Icxise cord is pulled 
down the weight will rise only one 
inch, but the power exerted to support 
the weight will be only' one sixth oi 
that weight Thus, if the weight is sixty 
pounds, a power oi weight of only ten 
j.K)unds on the loose end of the cord 
will support that heavy weight, and a 
little more power will pull the weight up 
Ihc use of the pulley ui difterent 
forms Will be seen in the various kinds 
of cranes Somc'times a single fixed 
pulley is placed in the arm of the ciane. 
and IS mc'rely used to change the 
directmn of the powei In 
others much moie com- 
plicated pulleys die used 
One other thing must 
bc' mentioiu d In all our 
talk about the pulley we 
have not taken into con- 
sideration the actual weight 
ot the movable pulk*ys and 
the iiiction that occurs 
Wc' t'ive merely left^rrcd to 
the inc'ch.imcal advantage 
of tlu pulley itsc'lf In 
aclihil practice some of the 
nuHhmical advantage ol 
the j»Mlle'\ is lost owing 
to the friction ol the coid 
on tkc sheaves and the 
inction of the sluavt'S as 
they tiiin on their axle 
Also the vve Ight of the 
movable pulle>s must be* 
added to tlu weight we 
are' raising Those facts, 
however, do not aflc'ct tlu* 
plinciple ot the pulle v . oik 
ol the most wonderlul 
and usedul devices that 
man has ever inv'entcd 

The Three Systems 

It should be* explained 
that pulli'v s are ehv iclcel into 
three separate systems ae- 
cording to the way in wine h 
they are cemibintd In the' 
first svstenn each jmllev 
hangs by a sep.iiate cord 
and e ae h cord has one end 
attae he d to .i lixe il point m 
the beam while all e'x< ept 
the fust have the* othe r e nd 
attae lK*d to a movable* 
pullcv I xamiiles ol the 
fiF st sy ste m are seen 
111 Nos I to 4 on pagi 651 In 
the seecmd s\stt*m the same ten el 
])asses lound all the pullevs and ex- 
ani])li s ot this are seen in >Jos y to m 
1 his syste m is v e rv generally employe el 
because of its lompaclncss anil the 
t isi with which the ]mllevs ean lie 
mov I el In the thirel system e.ich cord 
IS attae he'd to the weight or to the bar 
irom which the weight hangs, while 
tile* othi r end sui>ihji ts a pulU y as in 
No 5 on page 651 An advantage of 
this system is that the weights ol the 
movable* pulleys assist the power 
mste.id of ae ling against it 

Whej) hist discovered the pulley ^ 
We do not know, but if we did, every 
nation should put up a monument to 
honour Ins memory 



A large railway crane with its huge pulleys lifting a 15-ton block of 
concrete into position for the construction of a new bridge 
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EXAMPLES OF THE PULLEY’S MECHANICAL VALUE 



This picture shows a curious and amusing expenment that is well worth carrying out Four men or older boys arrange themselves 
m pairs, each pair holding firmly to a broom handle or stout pole To one of the poles is tied the end of a strong rope, and the rope i« 
then passed round and round the poles till there are three loops round each and six cords between them The end of the rope is then 
taken m hand by a boy, who declares that he will draw the pairs of men together no matter how much they may pull and struggle to 
keep apart The men on each side pull hard, but the boy pulls also, and slowly but surely he draws the pairs of men together The 
explanation, of course, is that the principle of the multiple pulley has been brought into play If, for example, as in the picture, there 
are three loops on one side, corresponding to three movable pulleys, the boy by exerting a force of 8 stones can balance a force equal 
to 48 stones and with little more exertion can overcome the attempb of the men to keep apart Of course, there may be more loops 








THE INSIDE OF A LARGE CINEMA ORGAN 



Here we eee 
and passing 


MrtiSur OIM orrSiiA ” i «« way mrnen wie piganisi presses aown a Key tne electric connection is made and wind i% let into a 

^rucular pipe producing the sound required As we see in the big centre picture, a motor worked by electricity turns a fan and drives wind into the 
thTkeiSlld^w^h fhl the same time the motor dnves a litUe generator which supplies the neeessaf7 electricity to the wires connecting 

pictures on the left show the process of produang a sound in an organ pipe At the top we see how, when the Iwy 
Jt i^lhlrrfoi/ nS/drii^ electrical connection, and the iron in the httle electro-magnet is not magnetised TTie small lever underneath 

^ remains open, allowing the wind under pressure to enter through a sihall aperturo 

bellows and so pushes up a little p^let, closing the organ pipe In the second picture the organist’s finger is 
connection at the back Electricity passes through the wires and the iron of the electro- 
lu ? ^ up ^e lever underneath, and this pushes up the valve, closing the opening in the wind chest Immediately 

the bellows collapse, as there is now no wind to blow them open, and in doing so they pull down the pallet, whiS permils the wind to pass intone 









pipe» At the bottom we see on a Ui^er scale what happens in the pipe. The wmd rushes up through a slit m the air chamber and stnkes upon a 
sharp ed^e placed just above the opening. Vibrations are started which run up the pipe, causing a sound The different notes are produced by different 
length pipes, and the longer pipes are bent round so as to take up less space. On the right we see how the venous instruments connected with the 
organ, such as drums, cymbals, triangles, piano and so on, are played The method is similar in all cases, but the drum is taken as an illustration 
When the organist presses down a key to play the drum the bellows m the wind chest collapse and pull away a pallet The wind then blows out a bellows 
on the other with which a drum-stick is connected, and as it goes out it moves the drum-stick which stnkes the drum. When the organist releases the 
key wind deflates the other bellows and closes the one with which the drum-stick is connected The same thing is done when the cymbals are to be 
elided tdgether, a piano-stnng tapped, or the bells or triangle struck. Each piano stnng has its own hammer, worked by a pallet and bellows Swell 
shutters control the volume of sound of the organ, and these are worked by the organist pressing on three boards with his feet As he does so wind 
passes into a large bellows at the top, which Mcomes deflated, raises a rod connected with the swell shutters, and opens them like the leaves of a 
Venetian blind. Then the music gets louder When the player removes his feet the bellows collapse and the swell shutters close 
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It IS a very fortunate thing for people living in the northern and southern regions of the Earth, where the temneraturA offAn fniic 
freezing point that tee is lighter than water, and Boats, as shown in this winter picture ^hiOr^d JunS S K th^« siSk 
1 formed the British Isles would probably be uninhabitable, for the seas surrounding them would, in all probability, be frozen solid 
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^ice. "" At'firet® hil®is*th?n®in^^^ lakes 'and even sluggish rivers" becomJ^ivJredlSiSSS 

considerable weight so that oeoDle can skatA^w'tvJ' continues the ice gets thicker^ and will soof\ support a 

■ssts'jj-cfc, rsrffl 



A VERY STRANGE THING ABOUT ICE 

Here arc some interesting facts about ice which everyone should know. At certain temperatures water 
behaves very curiously, and it is this fact that brings both trouble and benefit to mankind. If icc did not 
float a large part of the world would be in a sorry plight as we shall see 


W iL are familiar with the fact that 
in frosty weather water freezes 
into a solid form, which we 
call ice. This happens at 32 degrees 
Fahrenheit, or at o degrees Centigrade, 
and we call these points on the two 
thermometers " freezing-point.** 

This is a very ditlererit tempt*rature 
from that at which other substances 
become solid. Cast, iron, for example, 
remains solid until it reaches a tempera* 
lure of 1.130 degrees Centigrade, that 
is a very great heat. Even Icatl is 
solid until it reiiches a temperature of 
325 degrees Centigrade, but mercury 
or quicksilver remains liquid till it 
reaches a temperature very much 
('(jkler than that at which water freezes 
into ice. Mercury does not becfune 
solid till it has reached a temperature 
of 38 0 degrees below zero, Centigrade. 

Now there is a very remarkable 
fact about water whicli is responsible 
for a good deal of trouble in our homes, 
but is at the same time a very great 
booji mid blessing to nuuikind. These 
statements seem 
strangely contra- 
dictory, but they are 
nevertheless both true, 
as we shall see. 


Bursting a BaUoon 

Most substances as 
they get cooler contract 
and occupy less space, 
and as they get warmer 
they expand and 
occupy more space. 
There are many familiar 
examples of this which 
we com<; across. If, for 
instance, we blow out a 
balloon and then tie it 
up so that the air can- 
not escape, and hold it 
near a fire or put it in 
the warm sunshine, the 
balloon will gradually 


summer sun shines upon the rails they 
become hot and swell. If there were 
no space left to allow' for this expansion 
they would either press against one 
another till they buckled, or they would 
become detiiched mid disarranged. 

Now water is one of the few excep- 
tions to this general rule that the 
colder a substance becomes the les.s 
spac'.e it occupies, and the hotter it 
becomes the more space it takes up. 
It follows the rule for most of the 
lime ; for example, when we boil a 
kettle of W'der, as it gets hotter it 
expmids. and wdien it turns into steam 
it expands still more. 

Contraction and Expansion 

Similarly, in cold weather, as the 
water gets cooler and cooler it contract 
But suddenly when it reaches a tem- 
perature of 4 degrees Centigrade, that 
is, 39 degrees Fahrenheit, it begins to 
do what you would certainly not 
expect. Instead of gom<^ on contract- 
ing it begins to expand. At 4 degrees 
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get bigger and bigger 
till at last the skin can- hecamc iw, ir 
not stretch farther ^ 

without breaking, and *«tened, the 
there is an explosion. 

This, is due to the fact that the air 
inside the. balloon has become warmer 
and has consequently expanded. At 
last it needed so much space that it 
burst the balloon. 

Anotlier familiar example is to be 
seen on the railway track. We notice 
that the rails are not put end to end 
quite flush. There is a little space 
between the rails, and this is to Allow 
for expansion in hot weather. As the 


Here is an interesting experiment which was carried out many years ago at 
Quebec. Two bombs were filled full of water and sealed up. They were left 
out in the open air all night during an intense frost, and the water inside 
became ice. In one case the plug of the bomb was shot out, and a column of 
ice projected, while in the other case, where the plup; was more securely 
fastened, the bomb itself was cracked all round and a nng of ice forced out 


Centigrade its molecules are packed 
more closely together than they are 
at any other temperature, or in other 
words, the water has contracted to the 
smallest space it can occupy. As it 
gets colder it expands more and more 
until at last, when it reaches freezing- 
point (o degrees Centigrade or 32 
degrees Fahrenheit) it becomes solid, 
and we say that it is ice. 

Perhaps we may never have thought 


before of the fact that icc is really a 
rock. We know that rouiul the coast 
of Cornwall and Aberdeen there arc 
granite rocks which arc very hard, but 
at a certain very high temperature 
even these would melt and become 
liquid, ju.st as ice docs. Greenland is 
similarly covered with rock, but in 
that case the rock is icc. 

We speak of water at 4 degrees 
centigrade as being at its maximum 
density. This can be provotl by 
ex]>criment. We can take a flask or 
jar and insert a cork with a narrow 
glass tube pa.ssing through it, the jar 
i>eing made air-tight. We then fill 
the jar with water, so that the liquid 
will rise a little way in the tube. 

Now, if wo place the jar or flask over 
a lighted spirit lamp the water will 
rise in the tube as it gets warmer, 
because it is expanding. By the way, 
before it begins to rise it will sink a 
little way, this curious fact being due 
to the expansion of the glass flask or 
jar. If we heat the water suffxciimtly 
the fluid will rise in 
the tube till it over- 
flows. 

How Water Freezes 

Now let us put the 
jar aside till the water 
ha.s become quite cold. 
We then stand it in a 
freezing mixture com- 
posed of pounded ice 
and salt. The water in 
the tube will at once 
recede, but when it 
^proaches 4 degrees 
,k Centigrade it will 
S| .suddenly become sta- 
" tionary, and then will 
l)egin to rise once more 
in the tube. From 4 
degrees Centigrade to 
y years ago at freezing-point, that is. 
They were left from 39 degrees 
be water inside Fahrenheit down to 32 
nd a column of degrees, the water will 
more s^u^eiy more and more in 

ICC forced out tube, and then at 

the actual moment of 
freezing-point, when the liquid becomes 
solid ice, its expansion is somewhat 
sudden. 

It is this remarkable fact about 
water that causes our pipes to burst 
when there is a frost. The Icadeii 

C which carry the water about the 
5 are, of course, full of water, and 
as the weather gets colder the water 
contracts, but the pressure at the main 
or from the cistern keeps the pipes full. 
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WONDERS OF LAND AND WATER 


Then at 4 (1< infers Continrad* (39 

dff^rtvs 1 ahnnla it) thr siickhnl^ 

hoRins tu (X])an<] aiid it <oiitinu(s It) 
<lo so till at fre 1/111)4 |w>int it Ixcoints 
solid i( t 

It IS 111 till last suddi n i xpaiision as 
It iKconns solid that tht pijus an 
iisua)l\ 1)11! st At hist tlu it j(l tan 
usist the iittssviR but this bit onus so 
j're it at tiic nionu nt ol lit c/ini* that 
unit ss tht pipes an vtiy dton^ the) 
f»ivi wav 

lion pipt s aie not usualK buist as 
tlu \ fit stioii)* tiuuif^h tt) itsist the 
])ifssui( ol tht sin ill stn nil ot watci 
iiinnin* thiou^h Mumu Hut i\(n non 
tan b( bunt In it t toi tlu amount ol 
t xp uision IS loiind to bt almut 10 pt i 
KUt or in otlui noiils 1 thousuul 
tiibit htt ol nitti it fit ( /in^ }>t)int 
bt ( onu I 102 t ubit 1 < t-t 

lee Bursts a Bombshell 

Many vtais 4i)»o i Mijoi Williims 
mult soniL inttiistniw; <\]Hriintnts to 
slum tlu j>owtT oft sjMiuliU)^ lit (lining 
a sivtre nintt r it Oiubtt in C inatl i 
lit look m non botnbslu 11 about threi 
qii.iitiis ol an nit h thuk ind filled it 
witli w itei 1 lu n lu caichillv plin^^'td 
up tlu t)]Knm)4 md It ft it out on flu 
ground Wlun tlu natci lio/( the 
jiluj^ was hiiiktl out to i distant t tif 
•)V> It ( t whilt at tlu same linu a 
L)hndtT Ol rod of ui S] nuhts lon^ 
plop ( ttd lioin tlu* opt nni); i Ins was 
ol tonrst tlm to tlu expansion 

Mapii Williams thin took another 
l)ombshell and iixtd the plug into this 
moil siiunly than lu had done with 
tlu pitviousont In this cast thi tilug 
rtmained in position but Hu bomb was 
burst right round its cm umlerenct 
anil a img of ue was foretd through 
tlu rent 

Wi (.in understand then why it is 
tint our watirpipis are so oftin burst 
dining i hard host \ slight fiost of 
coin SI diHs not get thiough tlie pipe 
to the w.iter which tlurefoic remains 
liquid 

When the Pipes Actually Burst 

IVopU often sptak ol then pipes 
bursting wlun the thaw comc*s but ot 
(onrsi th it IS not the <ase Ihiy 
biust when the w iti i btionies ict and 
tlu unt IS only discoviu I when the 
ice changis back into the liquid foim 
1 hen tlu watii p>oi is out ol tht 
o)>cnmg 

It will be sein thin Ion that the 
fait ot w.Ttii <xpindmg as it fiic/cs 
IS olti n a gnat ninsaiui Hut wi said 
also that it was a gii it Ikkiii and this 
must now bt t vplaitu d 

Seeing th.it wain ixpands when it 
fret /is itc IS obviousK hgliti t than 
water Wei in ])rovi this lor omscUts 
by dropping a pm. < ol itt into » tiimblei 
of watir So m ponds arul lakes and 
rivers and .dso m tlu sea it floats 
instead of sinking to tlu bottom At 
last if till host t tuitmiu s llu snrfaie 
ol the iKidy ol watn l)Lcoines lio/tn 
over 

Wh.at lo.illy happens is this 1 irst 
of dJl, the surtax e is chilled b) the cold 



ice floats in fresh water with one>tenth of 
its bulk above the surface 



An iceberg in the sea floats with one- 
ninth of its bulk above the surface 


air above if and becoming heavier 
tlian the warm wMter beneath it sinks 
while warmer water from lx low rises 
it) take its place This gix's on for 
some time, there being a tegular cir- 
culation between the bottom and tlic 
to]) ot the kikc 01 ijvei 

Ihon when the whole body of water 
IS reduced to V) degiei s Fahienheit or 
4 degiees f ( ntigr.nle the circulation 
stops for as th( surface water becomes 
colder it begins to expand and so ts 
light* r It tlieieloie rt mains on top 
till it ditually turns into ice, and this 
floats If tlu Irost is intense enough 
.ind the tcnnpei.iture low i noiigh the 
whole surfaii will become frozen into 
a sluct of lie 

If Water Went on Contracting 

Now observe how iisctul to us this 
rcinaik.ible behaviour ol w.itir is 1 he 
she it of ue .'ll loss the surface of .1 laki 
or nvci aits as a blanket and unless 
the irost is very li ird and piolongid the 
w iter l>clow ii mains liquid Of i oiirse 
111 iiitenselv cold .mas a lake may 
f I ei /( lor a i onsiderabk distani e down 

Suppose now that wall 1 bih«i\edlike 
most otlu i siibsiaiu i s and as it bci ime 
i older wi nt on lonlr.ictmg ivtn to 
trce/ing point .ind below What would 
luippen ? llu hist ite formed at the 
surface thiough cont.ict with tlu cold 
an would sink to the bottom Otlu r 
11 e would form on top .uid also sink 
and it the fiost lontiiiucd .it last the 
lake or nvei would buomc frozen 
light tlnough from top to bottom 

ftdw Britain Might Have Frozen Seas 

In nottlurn lands like the Hritish 
Isles this would hapj)en in cold wintiis 
When th(^ summer came the suilau of 
the frozen lakes and livers would 
melt, but as watei is a bad condiictoi 
of heat the waimtli would not get far 
down, and so only an inch or so at the 
top would become liquid Ihcn during 
the next fiosts this would again freeze 
solid We should tluTelore, have 
probably in the northern tempt rate 
regions solid masses of ue in our nvi rs 
lakes and even seas By the useful 
piovision of Ndtiiic, which says that 
water shall begin to expand near 
frwzmg point we aie-savc^d from this 
calamity I he expansion of water on 
freizmg is due to the particles le- 
ai ranging tlumiselves so as to enclose 
largei spaces botwtxn Hum Why ex- 
.ictly the water changes its liabit and 
expands at 39 dcgiccs Fahienheit no 
one c tin say 

Ice floats in fresh water with about 
one ti nth of its volume above the sur- 
face, but as sea-water is denser that 
IS, heaviei. bulk lor bulk, than fresh 
watei, icebergs float with about one 
ninth of their volume above the siirfai e 
It seems wonderful that some of those 
huge icebergs which float m the polar 
regions have eight times as much sub- 
merged as can be seen above 

Sea-water frcc*zcs at a temperature 
of 26 degrees to 28 degrees Fahrenheit, 
the temperature varying according to 
the saltiiess of the water. 



HOW WE SEE THAT THE EARTH IS ROUND 



A number of proofs that the Earth is not a flat plain were given on pages 356 to 358, but there are still other proofs. This picture and the 
one underneath show that there is a limit to the istance which can be seen from any given point. Here we suppose a man to be looking 
at the far horizon. The arrow marks the limit of the distance to which he can see with his naked eye 



If now the man, looking at the horizon, secures the aid of a tele.scope, still standing in the same position, he can see no farther along the 
Earth’s surface. If the ^rth were flat he would, of course, see many miles farther than when he looked with the naked eye, but the 
curvature of the Earth, as can be seen by the dotted line, prevents the telescope from showing him any more land or sea 



Here is another proof that the Earth is not flat. Occasionally travellers on high mountains when the Sun is rising behiAd them can see 
the shadow of the Earth thrown upon the distant mist, which forms a kind of screen. This shadow is seen to be curv^, and the curve 
is due to the rotundity of the Earth’s surface. This, of course, is not a proof that the Earth is a sphere or ball, but it b a deflnite proof 

that the surface curves, and is not flat, as used to be supposed long ago 
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THE PLANET MARS AND ITS STRANGE MARKINGS 



The planet Mars is the most interesting of all the Sun's family of worlds, for we are able to see its surface with some distinctness, this 
not being shut off from our view by dense clouds, as in the case of some of the other planets. Mars shows us a more or less ruddy 
disc, and for this reason it is often called the red planet " There are white patches at the planet’s poles, which are known ab the 
‘ polar caps,” and are supposed to be masses of snow or ice, or possibly frozen carbon-dioxide In the planet’s summer these become 
smaller, and then certain lines seen all over the surface become more distinct Some astronomers have supposed that the lines are water 
channels or ” canals ” made by intelligent beings, and that their increased distinctness at certain seasons is due to vegetation 


I 



Mars is very small compared with the Sun, as can be seen m this picture-diagram, which shows the planet as a round dot on a part of 
the Sun’s disc drawn to scale Mars at its greatest distance is 154,860,000 miles from the Sun, and at its shortest distance 128,440,000 
miles. While the Sun is 867,000 miles in diameter. Mars is only 4,352 miles or little more than half the diameter of the Earth 
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ALL ABOUT MARS, THE RED PLANET 

Even people who take little interest in astronomy often ask the question whether there is life in other worlds 
besides the Earth. In our present state of knowledge it is impossible to say, but many astronomers have 
considered that on the planet Mars they have discovered not only indications of vegetation, but signs that suggest 
the work of intelligent beings We know more about conditions on this planet than on any other member of 
the Sun’s family of worlds, and here we read much about Mars that is of absorbing interest to all of us 


M ars is om of the b( st known of dll 
Uic. plant Is Thiu hivt btcii 
so many stones writlin ind so 
much (list ussion ibout inUlligtnl bt mgs 
on this pi met th it ptoplt who laie 
nothing h)i aslionoiny fli\<lopid 
an inttrtst m it But tvtn fiorn in 
astronmnei s point of mlw it isjhtIi ips 
tiu most inttn sting of lU Iht Suns 
f innl\ t>f worlds 

It is tlu nt K\ plitu t in onler outside 
tlu 1 iithsoibit ind ilthon^,h it doi s 
not Lome so lu it t > th< J n th is \ < iius 
>it wt ii< iblt to c \ inline it much 
bcttci foi whih \ I mis it its iic in st 
turns its dirk sidt to tlu 1 irth Miis 
w hi n It is ni in st shows us \ tutly 
illinnnud 1 n i 

I hen IS mot hi 1 if isonv%h\ ui know 
mon iboiit M us 
thin wc do ibout 
Vinns uid thit is 
that Mils h IS i 
much thiniKi itnio 
sphi ri ind its tin 
IS not covfttd with 
clouds IS IS till case 
with Venus The 
1 1 suit IS til it wi < an 
ste the utinl sur 
fac I of M iis 

Its ehdi u ter h is 
given use to intci 
csting spi i nl ituuis 
and some .istioiio 
nieis hive believed 
that they could S(‘c 
HI the m.irkings on 
tlu planet evidence 
of tlu work of in- 
tellige nt beings* We 
must, howevei not 
jump to conclusions 
and must remembci 
that any ideas about 
living creatuns on 
the neighbouring 
planet aie purtlj 
speculations, with 
no definite proof 
First of all, let us 
get some idea as to 
the si2e of Mars, and 
its distance jfrom 
both the EartH and 
the Sun This 
planet, which at its 
nearest is 33 916,000 
miles from the 
Earth, and at its 
greatest distance 
249,3^4,000 miles IS 
less than a fifth the 


S171 (it the 1 irth In miss 01 w tight 
it is oiih a ti iction ovci i tcntli ol 
tint of the 1 11 ih uid its diiimUris 
4352 miles iTunst the 7 oiS imlcs of 
till 1 nth I he irc i ot tlu jdiiicl s 
surtue IS iillici moit thin i qinrtii 
of our world s 

A Long Path Round the Sun 

M irs circles icmnd the Sun m 111 
cjrbit whobt di urn ter is hdf is lar.,i 
ig nil IS Ihit ot llu 1 nth met it Its 
gn itcst distincc ficuu tho Sun tlu 
pi uic t 1 1 3 f 80 ) 000 mill > iw IV w lull 
it its ni nist It IS oiils i«S 1.40000 
luilt s Irom llu Sun 

Being Intlur awi\ Mns dots 1 >1 
n c( ivt anything like so mui h luht lu 
lu'it trom the Sun is fl it s thi 1 irth 


Til lilt tlu amount it uc lives is less 
thin a hilt of tint which ii idus the 
J irth 

11 must b( rtnumbend that as the 
ilistiiKc of iMirs tioin the 1 irtli vanes 
so gtc itlv it dittircni jxiiods its si/i 
also vitiis Will 11 it IS no in st it 
ippc irs is I b )dy w ith ib nit sc vi n 
timis the dniiuUi tint it t xhibit’» 
vvhi II it IS t irthcst \w iv T ho di igt im 
oil tho next ]> igi slums how luiu h its 
si7( IS siin tiom the 1 irth virus it 
ditti lent p nods 

llu brightni ss ilso difttis i gnat 
dc il for wlun it is most iinioti it is 
h irdK IS blight is llu P>U Star but 
whni It IS ncaiist it is hlly limes 
bngUti t and iiv ils fupiti i m brilli nice 

Mirs his its IMS mcliiud it ilmost 
the >imt digiie as 
the I irth ind it 
tutus on its IMS m 
2^ hours 37 mm 
uti s -,27 seconds 
Its da> tlunJou is 
almost tlu sum 
length IS the I aith s 
day ft^ IS inter- 
esting to rtini mber 
that M irs is thi 
only lu avf nly body 
bisidis the Laith 
and thi Moon 
whoht I xic t ]u ru d 
of rotation is known 
for thi Sun and Iht 
othir planets havo 
gasi ems or cloudy 
surt ices so t h 1 1 
thcie are no fixed 
point b by which the 

I o t at 1011 can be 
i alculatcd 

To complf to its 
jounu3 round the 
Sun Mars takers 687 
of our days that is 
its yt ar is nearly 
twice ab long as 
ours 

Until the last 
quarter of the mno- 
teentb century Mais 
was regarded as 
having no moons 
attending it but in 
1877 two small 
mfxms were found 

II IS not surprising 
that they were not 
discovered before 
for they give us only 
alx)ut as much light 



he planet Mars photographed at Lick Observatory, California The photograph on 
left was taken by means of violet rays, and that on the right by infra-red rays It 
rill be seen that the right-hand picture shows distinct markings on the planet’s 
surface The white polar cap is seen in both pictures 


tt • ^ r T •T' vq 



Here we see San Josd photographed from Lick Observatory on Mount Hamilton in the 
same way as the pictures of Mars above were taken The photograph on the left was 
taken by means of violet rays, and that on the right by infra-red rays As in the case 
of Mars, one photograph shows much more detail than the other. San Josd is 
thirteen miles from the observatory 
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WONDERS OP THE SKY 


IIS the reflection from a 
man's hand would do at a 
diRtance of a liundred 
miles, 

Tliose moons are very 
small indeed. It is esti- 
mated that one of them, 
which is called Deinifis, is 
only about ten miles in 
diameter, or as far across 
I^mdon in a straight line as 
fr^)m Hammersmith to 
Pof>lar. I'he other mofin, 
called Photios, is about 
twenty miles in diameter. 
t>r jMThaps large enough to 
t*cli|>se the* Sun totally for 
any Martians that there 



The relative sizes of Mars, as seen through a powerful telescope 
from the Earth. On the left it is at its nearest, in the centre at its 
mean distance and on the right at its farthest from our globe 


great bodies of water the 
planet’s atmosphere would 
be much more cloudy than 
it is. 

These regions, too. are 
not always of the same 
colour. At certain seasons 
they take on a brownish 
tint, and it is then that 
certain stiipes and lines 
are seen crossing them. 
Further, no reflected image 
of the Sun is ever noticed in 
these areas, which would 
pnjbably be the case if 
they really con si .s ted of seas. 

Another feature of the 
Martian landscape is the 


may be, for this Moon is very near its 
plaiifd. 

1'lie most r(*markable thing about 
the.S(‘ moons, however, is not their small 
size, bill their nearness ft) the planet. 
J^hobos circl(*s nnind Mars at a distance 
of 4,000 miles, ami il completes its 
journey in 7 hours 30 minutes, less 
than one-third ol the time that Mars 
itself takes to turn on its a.Kis. The 
strange result is tiiat to an injiabilaiit 
of jMars, IMiobos would appear to rise in 



The comparative sizes of the Sun as it 
appears, on the left, from Mars and, on the 
right, from the Earth 


large white spots which are seen round 
each |x>le, and which get less and 
greater at different seasons. Mars must 
have very much the same seasons as 
the Eartli, and it is during the Martian 
summer in the; norlliern hemis])here of 
the jflanot that the north |>oIar cap 
almost disapiiears, and in the summer 
season of the southern hmuisphere that 
the soutli polar cap wanes. 

In the winter .seasiai in (*ai'h liemi- 
sphere the white caps reach th<*ir 


the west and sol in the east, 


maximum of size. It is, thc*re- 


making two revolutions nniiul 
the ])lanet ev(*ry day. 

Deiinos, which is 12,000 miles 
from the surface ol Mars, re- 
mains abov(‘ the Martian horizon 
for 60 hours at a time, and ]>a.ss(\s 
through all its phases twin* be- 
tween rising and setting. Tlien 
it remains lielow the horizon lor 
three whole days 

A Beautltul Appearance 

Mars IS slightly llattened at its 
jioles, rather more so, in fact, 
than the Karih. 

Seen through a Iclescojie Mars 
pre.si'nts a very beautiful appear- 
ance with great div(‘rsity of 
colour on its surface. There are 
large orange-coloured regions 
which give the ruddy tinge to 
the planet, when viewed with 
the naked t:ye. The.se regions 
are believed by aslroiiomers to 
be desiTts, for it is considered 
that the Sahara seen 



The orbits of the Earth, Mars and the minor planet Eros, 
showing how the two latter cross one another. It will be 
seen from the diagram that these orbits are not concentric 


fore, a nalural explanation that 
thf‘se caps must be ma.sses ol 
fiozen material, probably water, 
and possibly carbon-dioxide. 

One of the arguments used 
against the possiliility of life on 
Mars is that the ]>lanet is too 
e-old to support hie, for Mars 
receives only about lour»ninths 
as much hi‘at fn>ni th<* Sun as 
does the Ivarth. 

The Mysterious Canals 

Now we come to tlie most 
interesting of all the markings 
detected on the surface of Mars, 
which are the so-called canals. 
Some astronomers are unable to 
setj them, and photographs give 
little help. Hut a number of 
very distinguislu d astronomers 
have made careful maps of the 
planet showing a regular series 
of straight lines. 

As these appear more distinct 
whm the polar clips 


from another world 
tlirough a telescope 
w o u 1 d h a V e very 
much the same ap- 
jH'cirance. 

Tlien there are 
large bhiish-greeii 
regions that u.sed to 
be rcganled as .seas, 
and were given the 
names of seas on 
Martian maps. They 
are, however, now 
bt'lieved to be the 
dry beds of ancient 
seas, «ind the colour 
is thought to be due 
to some form ol 
vegetation. It is be- 
lieved by scientists 
that if these 'were 



A map of part of the surface of the planet Mars, drawn by the late Professor Percival 
Lowell, who made a close study of this planet, and believed that the lines were 
canals made by intelligent beings, and the dark spots at their intersections oases. 
Other astronomers have suggested that they were wholly or in part optical illusions, 
but scientific opinion now agrees that they have some existence They grow more 
distinct when the polar caps diminish, and it is thought that this is due to vegetation 


disappear, it has 
been supposed that 
they me channels 
which fill with water, 
and that what we see 
is not the water- 
courses themselves, 
but a wide band of 
vegetation due to 
irrigation, 

Professor Lowell 
and others have 
thought from the 
fact that the 
“canals" are so 
straight that they 
were made by in- 
telligent beings. 

The only thing we 
can do is to wait for 
further information. 
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A SIXTEENTH CENTURY MIRACLE 

It is doubtful if in the annals of any nation or any time there can be found another man so remarkable as 
William Shakespeare, of Stratford-on-Avon. Born in a quiet little country town, he became the man for 
all time. As we read his works we feci he knew everything, and it is not only Englishmen who think like 
this ; the Germans also speak of “ Our Shakespeare/* and have written more books about him than are to be 
found in English. Why is it that Shakespeare can never die, but, “ crowned with laurel, live eternally ’* ? 

An attempt at an explanation is given in these pages 

T hi- woid “miTcUlo” IS fii>in a was Ikuu in Stiatfoid on A\on, thcMi a draler in skins and leather and a 
Latin woid meaning ‘to a town ol 2,000 inhiibit ants oif th(‘ iuaki‘i ol gloves. Wlu'ii he killisl th<* 
wotulei,” and it is Iheiefoie mam unites of tiaffu , a l>f>) of whose sheep Ironi his brolhtr’s taim and 
something whi( h excib^s our wondei < hildhood notliiiig pnrlRular is othci ]>laies round about he would sell 

and fist oiiishnu nt (leni 1 ally the word tended His lather was a well-known the imal .md the wo»>l, and then he 
IS used for something st> exttfU»rdmary < iti/eii t>l Sttaitmcl naiiiitl John would tan tlu skins .iiul make some ot 
th.il it IS leganled as being due to Slhikyspd, 01 Shaktsptaie loi in them up into globes 
som«‘ dep.irtiiit irom tlu known laws those days you spelt \oni nanu m A place like Stiatfoid m the six 
ot Natuie, that is, a suju rnatural any way you liked, and oni‘ man tef nth ci iitury was ver\ st U-tont.iim <1 
event would s]m 11 his own name m hall ii Koads m riigland weie not gooil and 

Of coiiist then art niari\ people do/inwa\ 01 mor« thin was litlU i onimunu .lion In Iwn n 

who sa\ the\ do not behtvt in tlu John had btt n bionght up tm a faim district and distiut, so that a loi al 

3)ossil)ility ot a niiraile, but ht tlu in at Siiittcifuld a little villagt tom commumtv had to dr» iwiri thing lor 
tonsidti somi tiling wliu h Inqipmcil milts Irtuu the town, and wlun his itsdi 

in tlu sixitinth tenlury and tlun see fatlu 1 dud the laiin wascaiiud tui by John Shakespt art* m idi what would 
iftlu\ ail still ol llu' sanu opinion anollui son, Htiuy John tlu o loie be itg.udid .is a vciy suittssliil 

11 was an ottuiitiict so amazing wt^nl into Sliatloid to si i k his fortuiu* mani.igi Ills witi M.iin Aidin w.is 
th.it no out i .111 t \plaiii it, and yet .is a townsman, and hi sums to li.ivi the yoniigisl ot stvm daughtvis ot .1 
.IS in tlu lasi ot othei miiaclts, all bei n \ti\ siuitssiiil ITe si t up as a well to do Moman, and when a hw 
suits ot alUiuptcd i splanations ha\e tiadii dialing m all kinds ol agii months bi hue the wi ddmg, hi 1 latlui 
bi ( u giNdi wlncli .iti ijuite as foolish ciiltuial piodutc dud, hi lelt hit an i ^tate ol acies, 

as the suggistion, I01 mst.iiui, that In Ihost days husiiu nses wiie not with a lioiisi and two lottages 1 he 

till tall of tlu w.ills of Jt 111 ho w.is due so spei lalised .is they .ic to da\ , and plai e was < alh d Vsbie^ ami Maiy 
to the alrnosplinii Mbiations set up tluii is iiolhmg t uno*is ai the hut that leieived also a sum of A> i js 4 d m 
bv the blijwmgol tlu Isr.iehti IrimiiHds John Sliaktspisire was a bull her, a money, a substantial .imcumt hu those 
On Ol .ibout \]ui] 2 ^rd, t*) 6 | then wool inixcharit, a lotii mcnhaiit d.iys Slu was si/inetlimg ot .^in lu iti ss 



V«UM wai«m a»akMp««re, •ecused of powhing, U brought before Sir ThotnM Uxj at Cbarlecote HaU. From the weU-known 
^ pointing hf Thomas Brooks 
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John thrived in bu«?ine*?s and wms 
to havi hton rcspocttd b\ his fellow 
tfiwnsmen for the> elected him ti 
inonilx*! oi the Coiporation and a 
year or two atlti wards niadr him 
(hambciUin of thi borough Still 
hittr he bcitiine an itldirnian and w is 
afterwards chosen llifth Biihft of the 
borougli an oflicc corresponding to 
that of Mayor In the ucoid he is 
dcsciibed as Mi John Shikyspet ' 
Indeed in the ten years following his 
marriage he cKcupicd ilmost e\c^^ 
office of dignity in the iKwough 

The boy that was born in April 
150^ was bapti td in Sti itfotd ehunh 
on tin 2b1h ol tint mouth iiid was 
given the name ol William 1 he entry 
appears 111 tlie ngistei in f dm 
1 n 1 a 111 son ol 
John Shakspi ire — 
sliU another spi Ibng 
o I the s n i n I in I 
lime inou sons md 
two mote denghtets 
were bom to fohii 
and M 1 1 \ S Ji 1 k e 
sj>car( 

How little the 
people ol Stratford 
re 1 1 1 s< d w h 1 1 m 
e xtraoielm 11 v in in 
the bo\ W ilhaiii w is 
to gr e) w into I Hi 
was ]iisl like ans 
oiliti bo> lull of fun 
aiiel nusc hu i p1i\ing 
*iU sorts ol game s like 
lootbill Inelc md 
se e k ptisont 1 s bast 
1 II d mile me n s 
moms a line tint 
c in b pla ve el in- 
doors on a boird 
like el r 1 11 g h t s or 
eluss or Old ol doors 
on the gioiind with The ho 

pigs or stones It 
must have been t grt it nuisauee to 
W illi ITU Shikesptnu and lus bov 
irienels when the holts in the giound 
were filled up with mud and they could 
not play their game <d nine men s 
morns 

He went to se hool at the fice' Giam 
mar School in Stratford like all bo>s 
of lus elass but he can hardly have 
Iraint a great deal a*, he led! when he 
was thirteen Apparently school life 
olten prove ti diudgeiy for he' speaks 
m later years of sthocdlxivs' tears’* 
of School days fright! ul desperate 
wild and furious ’ of the re idmess 
with which se hoolboys turn from then 
bi)f)ks and of the whining sehoedboy 
with his satchel .md shining morning 
face creeping like snail unwillingly to 
school ” 

Then while no doubt he made many 
good Iriends at school for he s]>caks of 
‘schooldays tnenelship ’ yet there 
wore evidently some tcUow-scholais 
wrhom he found anything but friends 
lor he refers to my two school 
fellows whom I will trust as I will 
adders fanged ” 

Those were days in which school 
was very dificxcnt from what it is now 


There weie few holidays little attrac 
tnencss about the lessons, and small 
sympatliy betweem schoolmaster and 
se holai Of a small boy he writes 

he h id lather see the swoids and 
he ir a drum than look upon his school 
m isle r 

Shakespeare Remembers His Schooldays 

Perhaps then when he had to leave 
school at thirteen benause his father 
was no longer prospeious and was 
indeed struggling with fiiiane lal elifh 
< 111 ties he miy nave* btem very glad 
J in teaching of boys was temfined 
ilniost cmlitily to the Litm langu ige 
anel lite ratine and very dull it w is 

In some of the old Giammai Si hools 
i sniitti ring ot Gietk wis ilso taught 


a 

it 



l«il 

liiiiiiiiit _|lll 




The house where Shakespeare was born at Stratford-on-Avon 


mil it IS mote th.in liktlv that this w \s 
the e ise at Stiatfoid (irammar School 
!oi William Shakespeare s friend Ht'n 
Jonson who was himself a seholii 
e n dlls him with small Latin and less 
Greek though an tally biographer 
te 11 s us that he understooel Latin 
pretty well ” 

Whatever he learnt and saw in 
those early d^ys there is one thing 
quite certain that William Shake 
spearc lemembered them He was 
only eleven years old when Queen 
Elizabeth made a progress thioiigh 
Warwickshire on a visit to Kenilworth 
the' castle of her favoutite, the Earl 
of Leicester 

Queen Elizabeth at Kenilworth 

Dunng her stay the Queen was 
entertained to a whole round ot 
masques and pageants in Kenilworth 
Park and as this was only fifteen 
miles from Stratford, i 1 is more than 
likely that young Shakespeare went 
thither with his father, the distinguished 
citizen of Stratford and in one of the 
plays which he afterwards wrrote he 
dcHcnbes some fantastic scenes which 
were probably among those he saw 


What William did immediately after 
he left school we do not know with 
any certainty Some say that he 
helped lus fathei in the' butchering 
business, and was apprenticed to that 
trade His cat best biographer tells 
us that when he killed a t alf he would 
do it in a high style and make a 
SJ1 'ct h ’ Others think he fought as a 
soldier in the Low C ountnes, and others 
th it he ra ly hav e entered a lawyer’s 
oftet 

Wh.itever he miy li.ive done tor a 
living one thing is certain he had 
grown up a hiiidsome well shaped 
man wasv(r> good company and of i 
very ready and pie isant smooth wit * 
He wis loss til in nineteen >i irs old 
when lu mimed Anne Hithaway a 
woman eiglit yiars 
oldtr than Inmstlt 
jj/Ojk H could haidly be 

tailed a p 1 u d e n t 
marnagt md then* 
IS no It cord ot it in 
tlu loe il ngisteis 
All w( know IS tint 
tonsi lit w IS givi n foi 
the ni nil ige to pio 
(lid with only one 
e tiling of the bann^ 

A daiikhtir wis 
horn and b iptisi <1 in 
th( n imi of Siisinn i 
md two y i irs I itei 
tluie well twins \ 
son who w IS n tmi <l 
Hamn ( t 1 f t e i 1 
tiKiid of tlu f innl\ 
md I d a u ^ h U 1 
Iiuhth 

Jo a high spiiitod 
voimgmin skilful it 
archiiy md sports it 
in 11 s t h ivC been » 

. great tt nipt ition to 

n-Avon gopoaihing md this 

IS what William 
Shakespeare thd He is said to havi 
joined lu a midnight poaching txjiedi 
tion to rapt me some deer m tlu 
grounds ol Cliarlecotc Manor about 
four miles from Stiatford -not the lirst 
prank ot the kind that he had eiigagi d 
in He was caught ui the act and was 
kept a prisoner till the morning, when 
he was brought bcfeire the lord of 
Charlecote Sii Thomas Lucy 

What punishment was meted out we 
do not know although one account 
says that he was whipped, as he had 
been whipped before for poaching 
and that he was also imprisoned In 
any case Shakespeare is said to have 
become very indignant at his treatment 
In order to get his revenge he wrote a 
ballad about Sii Thomas Lucy, with 
punning jokes on his name Tins he 
took one night and fixed to the park 
gates The knight was furious, and 
seems to have made things so hot for 
Wilham Shakespeare that the young 
man was compelled to leave lus native 
home 

London then, as m Pick Wlutting- 
ton s time, was the goal of all youths 
who hoped to make their fortune and 
what youth did not ? Shakespeare 
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was no exception, and he m idc up his 
mmd to seek his fortune in the capital 
then a walled city of narrow streets, 
optn sewers and wooden houses, with 
only ^ioo.ooo inhabitants But whether 
he went direct, or hrst of all obtained 
home employment in another part of 
WarwK kshire, wt do not know It has 
been said tliat for a time he ac ted as a 
schoolmastoi 

Howevci with little or nothing in 
his potket he finally made his wa\ to 
London, most likely goini; by wav of 
Oxford and High Wycombe 

I hire IS littU doubt thit from l>oy- 
hood young Shake spi are 

had had a h n n k o 1 1 ii g 

after the theatre H( 
wanttd to bt an actor 
altbongh at that time | 

actoi s unless t In ^ 
obtained a Iuokl fiom 
a pKF of the re aim, or 
soint ptrsonagt ol even | 

Inghti d< c < ’ which 1 
m< ins t pi incc or a 
sovcKjgn win ngaidid 
IS rof IKS and \ag ibonds 
and WLit Jubh to bi 
trt at < (1 i on gill ^s 
b(g^,ns 

\-» 1 {)!( linnii n\ \oiing 
SbikesjH it< found out 
w hen I on d on s t wo 
1 hiatus wto situated 
md b( ^ III to itt( lid at 
OIK. ol tlu m caimng a 
tiw hoiK st (0})]His b'V 
looking iftir till hoists 
ol ptopk who rode to tlu 
plav 

A Call for Shakespeare 

Ihis w IS till custom of 
the dav anil Sh ikcs]H,iii 
IS ^aul to hiM clout his 
woik so wt II 111 it ]il 1^- 
gotrs whfiitht) ainvtd 
and wtii no doubt Instt 
with in chins and youths 
wanting to hold Ihtii 
horsts usid to call out 
foi W ill Shake speare 
Aftei a time he woikeil ^ 
up quite a business, 
employing other youths 
to act undci him His 
job was \erv much like . 
that of the men who to- Shake$peare, as 
day look after motor- 
cars at parking places in 
London and other cities and towns 
The theatre to which he attached 
himself was probably that known as 
The Theatre in Finsbury hields The 
only othei Ixindon theatre was close 
by in Moorhelds, and was known as 
The Curtain, a name which has sur 
vived m that of a road m the district 
still called Curtain Road 

After a time young Shakespeare was 
offered a job inside the theatre dS call- 
boy or prompter's assistant, to warn 
the actors when it was their turn to 

g o on the stage, and soon afterwards 
e became an actor He joined a 
company that worked under the pa- 
tronage of the Earl of Leicester which 


was then performing at The Curtain 
in Shoreditch 1 his like the other 
theatre in Fiusbuiy Fields was outside 
the < ity walls 

The company to which Shakcspe«ire 
was attached soon migrated to inoic 
suitable quarters tor in 1502 thev 
opened a thud London theatre called 
Ihe Rose, at Baiik'»ido Southwark, 
on the other side ot the lhames It 
was htic that his eaihcst successes 
were achieved 

Iheii the Iheatn in 1 msbury Ficdds 
was pulled down and pirtly with its 
materials a new thematic was elected 


. 








theatres in which he was acting He 
lodged foi most of the time near the 
Bear Garden in Southwaik 

But Shakespeirc did not remain in 
London till the time hor m Viueen 
Llnsalieth s days actors /there wcic no 
actresses foi the female parts wore 
taken by bovs and young men) used fo 
tour the Piovmces just as they do now 
«uid jierhaps even inoic rt'gnlaily It 
was m the summei that they left the 
capital and all country towns as large 
as Stratford could Ix' suie of leceiving 
a \isit from a company ot travcdling 
.ictors at least once in the year 

rile company to whit h 
Shakcspeaie was 
citlac h<»d played at dif 
fen lit tunes m Barn- 
staple Bath Biistol. 
Covintry I)o\ei Favor 
sham 1 olkc stone Hythe, 
leu ester Maidstone 
M irl borough New 
Romney Ox lord Rye, 
Saflron \\ aide 11 anti 
Shrewsbury All these 

towns may be pie tty 
c eft am that Sh iki»‘<pe iic 
ac t( cl m tlu m at some 
lime lutwcin 150^ and 
1014 Some have t\en 
thought that Sh iki 
sp( lie visit(d Scotland 
but this is by no means 
ccitani He played 
bclou Queen F lirabcth 
nioK thin one < 




a youth in London, takes charge of the horses of citizens 
visiting the theatre in Finsbury Fields 


at Bauksidc which became famous as 
1 he Globe It was octagonal in shape, 
and was built of wood, and it is almost 
certainly this theatre which Shake- 
speare ciescnlx's in one ol his jilays as 
** this wcxiden O " 

Shakespeare now well knowm m the 
theatrical profession, had a share in 
the profits of The Globe, and from the 
year 1599 it was the only playhouse 
with which he was professionally con- 
nected till near the close of his acting 
days, when he occupied the Blackfnars 
ITieatre, whic h was a transformed 
dwelling-house 

Dunng the time he stayed in Londem 
Shakespeare lived quite neax to the 


The First Plays 

But Shakespeare was 
not lontcnl to be imrely 
an actoi He wanlecl to 
be d diamatist and write 
the plays w h h h the 
actoi s performed and it 
was not \er\ long bc^fore 
he began doing so 

It IS not certain whu h 
was his first play l*rolv 
ably he touched up some- 
body else s play, for it 
was the custom in his 
day for professional play 
wrights to sell their plays 
outright to an ac ting 
company, and they hacl 
no rights m them after- 
is of citizens wards Ihe manusenpt 
would be revised, and 
both added to and cut by 
other hands than the author's before it 
was produced 

Shakespeare no doubt gamed his 
early experience as a diamatist by 
revising other men’s plays Some- 
times his alterations would be slight, 
and at other times he would do a great 
deal of re writing 

At last, ill 7591, he produced a play of 
his own He called it “ I-ove s Labour's 
Ia>st ' and did what he scarcely ever 
did afterwards, made up the plot 
instead of borrowing it from somebody 
else It was described as ** a pleasant 
conceited comedie," and although the 
scene was laid in Navarre, and the names 
oi the chief characters were draum 
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from the IciidiTs in the ('ivil War in 
l^'ninre, th(* play was roaJly a clfscnp 
lion of life and inatitKTS in London and 
flu* F.iikIisIi countryside'. 

Tlir iK'xl year Shakespc'arc* wrote 
another play, 'I'hc C'oniedy of l^rrors,** 
and alKJut ihe same time " A Midsuin 
iner-NiKht’s Dream.” I lien t ame* the 
first of the plays deahuf' with Kn^dish* 
history, " Henry VI,” and aftci wards 
” Kichard II ” and others. 

He next heKaii a senes of triii^edies. 
the first benif^ ” Romeo and Juliet,” 
prodiiceil at the Curiam lluMtie in 
150O. This was followed by ” ll.imlel,” 
" Kiiir Ix'ar,” ” Othello,” ” Matbeth,” 
and others, and it w'as in the tragedies 


known as Now Place, jnit it into 
tiiorough repair, planted cui orchard, 
and in the garden planted with his 
ow'^n hands a mulberry tree, w'hich was 
only cut down in 1758. 

Ihis ln*e’s end is one of the most 
astounding examples of vandalism to 
b<* found in Knghsh literary history. 
Shakesjjeare's old home had lieeii 
bought by a wretched man, a clergy- 
man, who cared nothing for Shake- 
.speare. People intt'rested in the poet 
used to look ovi*r the garden wall at 
the mulberry tree, and to save himselt 
from what he regarded as a ntiisance, 
tlie Reverend Francis Gastrell, the 
gentleman in cfuestion, cut down the 


the College of Heralds, which showed 
a spear, in punning allusion to the 
family name. 

He iilso helped his yoiingcr brother 
Edmond, who had com(‘ to London 
as an iictor, and who lies buned in 
Southwark Cathedral, on the south 
side ot the Thames In the parochial 
ixrcnlhly accounts there is an entry : 
” 1607, December 31st. Jt<lmund 
Shakc'speare, a player, buried in yo 
t'biirch with a foreiioonc knell of the 
great bell, 20s.” William is believed to 
have defrayed the funeral expenses A 
portrait of Edmond Shakes) >eare is to 
l>e seen in a nu'inorial window in the 
cathedral, together with the figures ol 


th;it ihe dramatist reaeht'd his most 
subliiiK' heights, both 111 the dc'hneat ion 
ot (haracter and in the masteily use of 
tlie English language. 

Almost directly lie 
lu'gaii writing plays 
lierousc'd the lealousy 
of rival authoTs, and 
one ol these, R<»beit 
(ireene, )ne)i.in‘d a 
pamphlet called j 
” Cf ree n e's (i r oat - 
s worth of Witte 
bought with a Million 
ot Re]>en1aunci' ” 


A Rival 

The pamphlet was 
not |)iibhsheci, but it 
has survived, and we 
f an read what Robert 
(ireeiu* thought of 
William Sfiakesjieate 
and his jiractice of 
Iwirrowiiig i>lots from 
othei |)er)))le, foi 
then' is no doubt to 
wliom the niitfior is 
alluding when he 
leleis to ” th(>se )mp- 
]uts J 111 ('a lie that 
speak e from oui 
mouths, those aiiticks 


tret*. Dante Ciabriel Rossetti has writ- 
ten a poem to commemorate the sacri- 
lege, and it IS worth (]uoting here : 



Shakespeare reading Hamlet to his family. From an old painting 
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Shakes) leare's son llamnet died when 
li(‘ was twelve, but both his daughteis 
married and survived 
t lieir father, 1 lie elder, 
Susanna, niluTilmg 
his house and estate, 
whih* to the youngei, 
Judith, he left other 
property and money 
He also maile soim* 
prov ision loi Ins sui- 
viviiig bi othei s and 
sisters, hut Ins mother 
tiled cl lew >fMis be- 
loie he tlid His wifi* 
survived h 1 m seven 


The Portrait Bust 

Will lain Shake- 
speare (lied an A))nl 
231 d, and was 

biitK'd in th(‘ ( liaiK (d 
ol Sltritfotd ('hiirch, 
wh('ii' a few ytsiis 
l.iler a ])orlrait bust 
sen l|iiii 1 ed by a 
Dull li m a n was 
eretted, and is still to 
be seen We aie not 
sure wdiat the drama- 
tist looked like, for 


garni slit in oui 
colours.” H«* goes on . “ Trust tliem 
not, lor tliere is an upstart crow, bi'aii- 
tified w'lth our teat hers, that w'lth his 
Tvg<‘rs his'irt and wrapt in a Players 
Jude, su)j) loses he is as well able to 
bumba.st out a blanke veise as the best 
ol you , and being an absolute Jo- 
hannes FactotHin, IS in his owne cun- 
eeit the only Shake-scene 111 a countrie.” 

It IS all lathei ft'ebk, but Greene’s 
reltTenee to his rival as botli a player 
and an author makes it clear that he 
thought <*verv cobbh'i should stick to 
his last and an actor remain an actor, 
leaving the writing of )ilavs to others. 

Shakesiieare's plays, whu li were m 
blank verse, like most jduys of tfie day, 
liccame very ])opulnr and weie highly 
successful. They were )d*ived Indorc' 


This Ik’c, hcic* tail'll, no (.(minion hirtb or 
(liMth 

Sliarf'd with its kind The woiJd’s Piifiaii- 
cliiscd son. 

Who foniid the tioes ol I.iie and Knowledge 
one, 

Mne sit it, frailei than Ins kiniel-wreath 

Shall not the waetLli whose hand it fell be- 
neath 

Rank also singh the supreme nnluim* ? 

1.0 ’ Sheppaid, Tin pin, pleading with black 
tongue 

'rills viler thief's iinsiifforated hrealli • 

We’ll seardi thv glossary, Shakespeare' 
wlieme almt>st. 

And whence alone, some iiaine shall be 
reveal M 

Koi this deaf dtudge, to whom iiu length of 
ears 

Suflict'd to catch tlie intisic of the spheres ; 

Whose soul IS carrion now --too ine.ni to 
\ ii'lcl 

Some Starveling’s ninth allotment of .1 gliost. 


the I Hist is very rough, 
and the features in the few alleged 
portrait.s that have come down to us 
vary greatly in ap))earaiicc. 

Shakespeare’s daughter Judith had 
three sons, but they left no family, 
and Susanna’s only "child Elizabeth, 
who died 111 ihfxh was th(» j^oet’s last 
descendant. 

Now th<*re seems nothing very miracu- 
lous or even romantic about all this. Tt 
reads like the ordinary life of an ordinarv' 
man, and wt* may well a.sk what it is 
in Siiakespeare that should cau.se him 
to be regarded as a miracle or even 
as an ouistanding character in history. 
Men of many nations arc agreed that 
he IS unique ;ind that there has never 
been another man like him in any land 
or in any age. Why ? 


the yueeii and othi'r distuiguished 
spectators, and from lliese and his 
acting he made a subslanticil income, 
over /i,ooo a year according to our 
prcstuit values. 

Then he returned to his liirlhplace, 
bought the largest house in the town 


The dramatist continued to prosper, 
his income increased, he had a nnaiicial 
interest in more than one London 
theatre, and he spent his time between 
London and Stratford. He helped his 
father in his financial difficulties, and 
obtained for him a coat of arms from 


Well, it is his plays, of which about 
thirty-seven have come down to us. 
that )^ick him out from all other writers, 
and indeed from all other men of whom 
we have any record. In these plays he 
portrays every possible kind of char- 
acter of which human nature is capable. 
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Some are men and women of lofty 
ideals and of lion dike courage, while 
others are among the basest and the 
most treacherous of mankind. Some 
are brimming over with fun and good 
humour, while others are in the dejHhs 
of despair Some are frivolous, and 
unreliable, while others are of sterling 
worth and true as steel 

In portraying these characters 
Sliakcspearc often scjiles the loftiest 
heights suid plumbs the darkest depths, 
anti all this he does in sucli niagni(ic(*nt, 
vinle English as to imjiress the words 
upon all wlio hear or read them 
There is no kind of passion, or am- 
bition, or virtue, or duty, or nobleness, 
or evil, or weakness, or baseness, or 
courage, or daring, or fortitude, or 
prowess, or heroism, or chivalry, lliat 
js not hniiid describetl in Sliakcsjicare’s 
plays more realist it ally and splendidly 
than It h.is (‘vei been described Ixdore 
or since 


Take, for example, astronomy. How 
well he knew the heavens and the 
science of the sky as understood in his 
day • He tells ot sunrise : 

'I lu* inoiinni; fioni \vlu>sr silvcM 1>reast 
Ihc sun an'^c'th iii his niaiosiv, 

Whd dotli the world so glorioiislv behold 
That rudai tops and hills st-oiii bninishrd gold. 

ThiMi comes evening, when “ the sun 
sets weeping in the lowly we.st,” and 
srHin “ th<* skies are painted with un- 
number'd spaik.s,** and the moon 
a])pears, " that tips with silvei all these 
Iriiit-tiee tops.*' 

Shakesjieaie notes the phases of the 
moon : 

O sweat not by tlio inodit, the iiiroiistaiit moon, 
'1 hat iiidiithly changes in her circ led orb. 

Sometimes nuxiii and sun are eclipsed : 
“ Metlufiks it should be now a huge 
eclipse ot sun and iiiooti ** 


evils of superstition He was tull of 
wit and humour, and was alwtivs pok- 
ing fun at the weaknesses of his fellow 
men Hyjiocnsy he loathed 

Hut the marvel is that with all his 
profound knowledge and phiUisophy, 
Shake.speare could clothe his thoughts 
in language that not only ])Ieases the 
most iastulioiis literary taste, but can 
Iw' understood arul ajiprecialod by the 
simplest and most ignorant ol peo]ile 
Tin* cluirwoman. when kept waiting, 
quotes Shake.speare, although she docs 
not know it, when she descrilKss hersidl 
as " patience on a monument,” oi 
when she sjieaks of another lady as 
” ]iast all shame ” She will tell you 
that ” care killt‘<l a cal,” that '* men 
were deceivers ever,” and in speaking 
of her family she always says ” we have 
seen better days”; while referiing to 
her present work she bemoans “ t]*ut 
it should conic to this ' ” She may 
tell you of a rela- 


Mo niatteT what 

emotion sfirs us, 
wliethei of plea- 
suie or ol pain, 
e\en if \\e are un- 
able to put our own 
1 1 n g s into 
woids, we c«m find 
in Shakespcsire’s 
[)1 <t vs a n exact 
expiession of oiii 
t h o u g li f s 1 n 
Shakesjieare it is 
as though all hn- 
inanity liad betui 
concent i at ed into 
one man, and this 
is the mir«i< le that 
staggeis th(‘ W'oiid 
How could one 
man know tlie 
whole ot huinaii 
experience^ Hoi^ 
could he portray 
in living words 
every tliought and Shakespean 

feeling of which 

humanity is capable ? How coulil 1 h^ 
in a few years acquire sui h vast know 
ledge of life in all its activities, with the 
technical details of trades and prfifes- 
sions which we find in his ])lays f 

His references to law are so ai curate 



Shakespeare with a number of his friends. From the painting by Faed 


He bids us " I,<x>k how tlie fliKir of 
heaven is thick inlaid with patines of 
blight gold,” and seems to know the 
nature ot the stars when he exclaims, 
” Doubt thou the stars are lire, doubt 
that the sun doth move ! ” 


1 ion w' li o h a s 
” eaten me out of 
houst* and home,” 
and will have you 
understand that il 
is "neithei here 
nor there ” 

Every one of us, 
every day, is using 
some t < ■ 11 1 ng phra se 
that Sh.ikesjieaie 
invented: “the 
short and the long 
of it,” “as gootl 
luck woiikl liave 
it,” “ laid on with 
a trowel,” “neither 
rhvme not rea- 
son,” “give the 
devil his due,” ” 1 
know a trick worth 
two of that,” “ olt 
witli his head ! ” 
"alone I did it,” 

" tlie weakest goes 

ig by Faed vvall,” "the 

veiy^pink of com 1- 
esy,” ” can such things be ? ” " T beai a 
charmed life." " more in sorrow than in 
anger,” " to be or not to be, that is the 
(jiiestioi),'* ” ay, there’s the rub,” " suit 
the action to the word,” ” to the 
manner born,” ” more honoured in the 




that a book has been written to show Then h<» notices the meteors “ 1 see 
that Shake.speare must have been a thy glory like a shooting star tall to the 

lawyer by proft'ssion. His sulduTing base earth from the firmament.” Occa- 

Icrms JUid descriptions of camps and sionally the meteors come in showtTs : 

battles have made other men think " the vanity top of heaven figured 

he must havt» been a soldier. In nnisii quite o’er with buriiiiig meteors.” He 

Jt is the same, and essays have been knows c»f rotnets, though the.se are 

written to show that he was a profe.s- rare — " some comet or unusual prod- 

sional musician From rclerences in lg5^” He has noticed the stationary 

his plays men at difterenl times have Hole star : 

come to the conclusion that lie must j <.o,mtaut as the nurtlwni star, 

have been things so difterent as a school- Of whose true fixnl and resting qu.ihty 

master and sC butcher. From his theo- Tliere is no lelluw in the hrnnunent. 

logical references they have claimed ... 

him as a true Protestant and as a true He mentions Mars 36 times, Jupiter 
Catholic. In sj>orts like falconry and 30 times, Venus 21 times. Mercury 15 
hunting he shows the knowledge of an times, and Saturn 5 times, 
expert. Of flowers and birds and fie was a clo.se student of the weather, 
insects and Nature generally, including he knew a great deal about doctoring, 
astronomy, he writes like one who haa and lunacy, and the human frame, and 
given his whole life to their study. dietary, and the value ot sleep, and the 


breach than tht* observanet*. ‘ more 
siim’d against than sinning.” “ everj- 
inch a king,” ".single blessedness,’ 
" the green-eyed monster,” " let sli]) the 
dogs of war,” " trifles light as air,” 
" the seamy side,” " not wisely, but too 
well,” ” the course of true love never 
did rut» smooth,” “ what’s in a name ” 
" hoist with his own petal d,” “ as merry 
as the day is long ” — these are only 
some of the thousands of phrases that 
Shakes]>e*u:e has made part ot the 
English language. 

He wrote in the language that Tyn- 
dale had fixed for ever when he tians- 
lated the New Testament, but ho en- 
riched the language with hundreds of 
new words, which he coined or first 
placed on record Abstemious, critic, 
dauntless, fretful, gloomy, headsman, 
inlaid, jaunt, mimic, rascally, savagery, 
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squribble, iinoriithh nii 

real — those Ate a few of the words 
find fust in Shakespeare 

Hut it was 111 the invention ot c oin 
pound words that he was so hitiU 
Sueh words weie rare in J iiftlish till 
he btf<an to multiply thtm Htn are 
a few s])uirnens fiom his pldV'^ blood 
stained, chiinntvtop coldblooded 
dark-t Md cai pic n lu^, t vi n handt d 
eye-glass toot -fall lortuno ft lie i, 
health giving ill staiied ladj-bird love- 
alfair mountain top, pale f.iLt d rat 
cate her schoolboy school da>s short 


brOiidcasting ot music is well expressed 
m the words 

And those nmmicians that shill play to \ou 
II mg in the atr a thoiismd leatpics from hence 

So wonderful and aputirently impos 
siblo IS the miiacle of the boy from 
Stratford th<it attempts have been 
made again and again to i>ro\ e that his 
play', wort wiitten by someone else, by 
a scholar and man of the woild like 
Franc is Bacon for c xample 

Without going into anv arguments 
for or against such theoiies it is sufii- 


the Bible is really a collection of books 
written by many men in many lands 
and many ages It is in the Bible and 
Shakespeare that < all human life is 
Slimmed up, and we who speak the 
English language may be thankful 
that we have these stupendoU'> works 
in our own tongue 

In wliat was probably his last play, 
*' Ihe 1 ompest, ’ Prosporo undoubtedly 
was regarcled as resembling the poet 
himself, and it is interesting to remem 
her this when reading the parting words 
of Prospero 



Shakespeare reading one of his plays before Queen Elizabeth From the painting by Ender 


lived, tear st ainc d tempest-tossed, 
water colouis 

Altogether Sliakespeaie used about 
15 000 clitic rent words 111 his pla^s and 
pc^enis, whereas Milton used only (),ooo 
and the Old fcsl ament contains but a 
similar numlier 

Modem aiithois go to Shikcspeau 
for titles for then books In little more 
than a \tar nciirly foity books had 
titles taken fioin his woiks among 
them “]ouintys End’ All Our 
Yestetdays,” ‘ Brief Candles * (aUes 
and Ale.” ” Merely Players. Hei 
Privates Wt,’ Full hathom li\e 
and * Salad J).iys ’ 

It IS astonishing how we can find in 
Shakespeare’s woiks ipiotations that 
seem to fit admirably events and invc 11 
tioiis that arc 1 itcr than his da\ I’ll 
put a girdle round about the e.irth in 
forty minutes is an extellent close rm 
tion of telegraphy or wireless, w hile tlie 


ciciit to say that none of the keen 
literal y men who knew William Shake- 
speare so well cuid spent so much of their 
time with him haci any doubt that he 
was the author of the plays He was as 
much a wondei to them as to us and 
they did not hesitate to say so They 
lefer to him as the ’Stai of Poets,’^’ 
the ‘ I'cK'ts’ King,” and such titles they 
gi\ e to no one else Ben Jonson shows 
w hat he thinks in the hues 

While I ronffss tb> wntmgs to be such 
As Ilf itli# 1 Man nor Muso tan praise too much 

and he tells us very truly that ” He 
was not of an age, but for all time ” 
Another contemjwary author and 
tiiend Leonard Digges, says 

Ih' sure our Sh ikcspcarp, thou canst never die, 
But, ( lowned with 1 iiirel, live eternally 

There is only one book greater than 
Shakespeare and that is the Bible But 
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You do look ni\ son, in a mov’d sort 
As if \oii weir disiiii\'d Be chceiful, sir , 
Our revels now aio ended “ I hesc our ac tors 
As 1 foretold >011, weie all spirits and 
Are melted into air, into thin air 
^nd like the baseless tabnr of this vision, 

The cloud rapt towers, the gorgeous palaces, 

1 he solemn temples, the great globe itself, 
\ca, all which it inherit, shall dissolve, 

And like this insubstantial page'int faded 
I eave not a rack behind we are such stuff 
As dreams are made on, and our little life 
Is rounded with a sleep 

As Professoi Walter Raleigh says 
” In all the work of Shakespeare there 
IS nothing more like himself than those 
quiet words of parting — ' Be cheerful, 
sir , our revels now are ended * Yet 
they are not ended, and the generationh 
who have come after him, and have read 
his book, and have loved him with an 
inalterable personal affection, must 
each, as they pass the way that he went, 
pay him their tnbute of praise. 
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THE GREAT MARVEL OF THE BUSY BEE 

The story of the bee and its remarkable communal life is one of the greatest romances of natural history. 

Ihe bee Itself IS a woMerful creature, specially adapted to the needs of its life, and in these pages we read 
a great deal about the bee. In other parts of this book the story of what goes on in the hive is told in detail. 


A ll living creatures are adapted 
to the circumstances in which 
they have to live, and are fitted 
for the work which they have to do. 
Men of science tell us that this adapta- 
tion has been brought about by nature 
over a course of millions of years, and 
the process by which the various 
creatures have reached their present 
form and development is known by 
scientists as evolution. 

We read something about the pro- 
cesses of evolution in other parts of 
this book, but the adaptation of the 
living creature to its needs and circum- 
stances is nowhere bettei- .seen than m 
that familiar insect the honey bee. Its 


either eating or sunning themselves. 
But when wdnter approaches the drones 
are killed off by worker bees sp«.‘cially 
appointed for the task. The drone.s 
have no sting, and when they go in and 
out of the hive they push the other bees 
about in what seems a very rude way. 

Many beekeepers have been puzzled 
by the curious dance-like flight of their 
worker bees at certain times of the day. 
Professor Karl voii FrivSeh, an Austrian 
entomologist, believes that the dances 
are the bees* way of telling each other 
where plenty of food is to be found. 

When bees fly in circles, clockwise 
and anti-clockwise alternately, it means 
there is a clump of pollen-laden flowers 


the wagtail dance in a position vertical 
to the base of the hive. W’hen the hive 
is on a direct line between the sun and 
the feeding place, the bees dance head 
dow'nwards. 

If the feeding place lies to the left 
or right of a direct line between the sun 
and the hive, the bee orientates its 
dance accordingly. On every occasion 
when Professor h'risch observed these 
dancing flights, at the end of the per- 
formance a number of bees immediately 
followed the dancer in flying ofi in the 
direction indicated. 

A l>ee has five eyes, one situated on 
each side of the head and three on top. 
'I'he three top eyes are single, but those 



Here we see the various stages in the history and development of the bee, from the egg and the newly-hatched grub, to the growing 
larva, the pupa, and finally to the perfect winged insect with its long tongue. The change of form as larva turns to pupa can be seen. 


extraordinary and romantic life in 
comnninities organised for work is told 
elsewhere, but here we see something 
of the bee itself. 

There are three kinds of bee : the 
so-called queen, who is really the mother 
of the community, the drones, who are 
male bees, and the workers of various 
kinds who, like the queen, are females. 
All the bees except the drones are busy 
labourers and almost kill themselve.s 
with work. 

The queen spends much of her time 
laying eggs, but the drones live a life 
of luxury. They are often fed by the 
workers, and spend most of their time 



These three photographs show the three 
the right a drone. 


within a distance of 150 or 300 feet of 
the hive. If the feeding place Ls more 
than 300 feet from the hive the bees 
returning with the news perform a sort 
of wagtail dance ; turning rapidly on 
their own axis in a half-circle, returning 
to their first po.sition, making a half- 
circle in the other direction, and then 
returning to their original position. 

Even more remarkable is the bees* 
method of indicating the direction of 
the feeding ground they have dis- 
covered ; often some distance away. 

Professor Frisch thinks that if the 
feeding place lies in a direct line between 
the siiii and the hive, the bees perform 



of bee, somewhat magnifled. On the left 
worker and the queen are females, while th 


at the sides are compound, that is, they 
have many facets or faces so that these 
eyes are almost like a collection of 
smaller eyes. In the worker's com- 
pound eye there are over 6,000 facets, 
no two pointing in exactly the same 
direction. The drones, however, have 
13,000 facets in each compound eye. 
while the queen has only 5,000. 

What is the use of the compound 
eye ? Why should there be so many 
facets ? It used to be thought by men 
of science that each facet gave a separate 
image of any object which it faced, so 
tliat the bee saw many thousands of 
these objects all nearly alike 



is a vrorker, in the middle a queen, and on 
e drone is a male bee. 
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Su< b A power lum er 
seemed <|iiite usehss and 
now scientist s have 
<. hammed Ihcir minds and 
think tliat I .u h iactl ^ivcs 
a ]>Ktnu only of Ihdt 
]»art of an ohjed which 
is inline diattlv in front oi 
it and thni that the brain 
ol the bi e c o m b 1 n c s 
these loj<ith(*T to form a 
sin^jfk initif^e '1 his is mm h 
rnon likidy than that 
there should be tliousaneK 
e)f iniaKcs seen at one. tune 
ot the same objent The 
single eves are he he ved to 
he used toi ieiokin^ at 
ohieets whieh aie* vei\ 
close, while the compound 
eves see things that are 
fill t her e>ti 

Hull standing out trom 
the* head aie two feelers 
known as ante riiiae lhe‘si 
are* \er\ wondtilul e»rgans 
loi they are used leir 
siiKlling and the eats ot 
the bee are phut el m 
them 1 he'y enable the 
insect to find its wav 
abeiiil and to eoinmiinu 
eate with othe I ht‘t*s. Pht 
.intemnae aie loiutod 'J he 
loiigt'r )oints aie eoveTed 
by long line bans, while 
the smalltt joints. ilso have 
bans whic h aie shorle i and 
thie ktr th in tlie others 



A swarm of honey bees on a creeper-clad fence 


hairs and is then carried 
away When another 
flower IS visited the 
pollen IS rubbed tjif, 
and if that flower is a 
female blossom it is fer- 
tilisc'd so as to plod lice 
seed The legs of the bee 
which, as in the case of all 
inserts are six in number 
divided into three pans 
.irc used as hands as well as 
leet J t IS said 1 hat the bee 
can raise and lower each 
fool 1,200 tunes a minute 
Ihcn the bc»e has a 
wonderful arrangemenl of 
wings Ihire aie four 
and this division enables 
the wings to be packed 
away, wlicn they are not 
wanted iniit h more 
tightly than if there were 
only two lint for tlvmg 
twowingsaic nuuhbcltti 
than lour so the In t has 
a niimbit of hooks which 
enables cmcIi pair of wings 
to be fasUuud togeth(*t so 
that in effect flu y become 
rcallv a single ]»aii while 
the flight is going em 
Hide au other w onelcT 
fill things abemt the bee's 
bod> On the third put 
ot legs there is a kind of 
baski't 111 which jiollc n is 
caiiud tiom the flowe is to 
the hive 'J hen thcic an* 


On each antenna a wotke»r has about 
14 eioo hairs each being linked up with 
a iu*i\e‘, .ind d is these hairs which 



the flowers. On the right is seen a hair 
of the bee, with pollen grams which have 
been caught during a visit to a flower 
Both are greatly magnified 


enable the bee to go about and do thijms 
in the dark They are very sensitive, and Ube 
least touch on the hair is at once tonimuni 
caUd to .1 iur\e eentre fii this they are 
very much like the whisKe‘rs ol a < at 

On each antenna there aie moK* than 2,400 
holes the epieen hasfe’wcu, but the (hone has 
a much larger number namely 37,000 hach 
hole IS really a little nostiil 
1 hen the* be*t has a pointed tongue 01 liiink, 
.and m the case ot the woikcr there aie about 
a hundred rows of luairs though fewer of 
these arc feumd on the cjuee'ii anel the elrone 
It IS by me ans of llie haiiy tongue tliat the 
Ixe eolU'cts neetai from the flowers Tt 
thrusts its temgue out anel the nectar sticks 
to tlie hairs m minute clieiple Is 

A bee also possesses powerful j.aws, and 
when the insect visits a llow'ei so lemg that its 
tongue will neit reach to the nee tar it cuts 
a hole with its jaws and inserts its tongue 
through the hole It can even cut its way 
out of a cardboard box 

Ihe IkkIv of the bee is covered with hairs 
with tiny spikes on them, and when the liee 
goes into d flowc*r the pollt*n is caught bv' the 



Here IS part of the bee’s hmd 
wing, showing a row of tiny 
hooks which runs along its front 
margin. The function of these 
hooks IS to link up the front and 
back wings^ so that when the bee 
flies they will form a single pair 



Stages in the history of a white clover blossom which has been visited by bees. The various florets turn downwards after fertilisation 
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THE WONDERFUL NURSERY OF THE BEES 








When the wax cells are properly formed the eegs are laid in lower cells by the queen bee. In due wurw these hatch out into 
enibs which «re fed by the worker bees, and grow so as to hll their cells* They then spin a kind of shroud, and after the cell is sealed 
UD the arub changes into a pupa and then into a winged bee, which gnaws its way out. These pictures show the comb with some cells 
sealed and others with the grubs inside. The upper cells of a comb are generally filled with honey, and pollen or “ bee bread 
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two stomachs, tmc being a honey 
SAC and the other the stoniach 
proper. The bee sips nectar from 
A flower and passes it down a tube 
into the honey sac. Another tiny 
lube lined witi» fine hairs, all point- 
ing downward, leads from the sac 
into the stomach. 

Tlui nectar, as gathered, often 
contains some jxilien grains, and 
the Ih'c passes the nectar frt)m the 
honey sac into the stomach and 
afttTwards brings it back from the 
stomach to the sac, but the hairs 
pointing in one direction stop the 
pollen grains, and so nothing but 
pure honey enters the honey sac. 
Thus the, ope.ning betwticn the two 
stomachs really forms a strainer. 

, 'J'he hcHK'y sac, however, is very 
small and when full contains only 
alx)ut one-third of an ordinary 
drop of honey. 

All over the Ixidy the bee has 
tiny air htdes known Jis the spira- 
cles, a word which comes from the 
Latin word meaning “ to breathe.” 
It is through these openings that 
the insect takes in air. 

Then there is the sting, a useful 
weapon of defence. It is barbed, 
iind consists of a sheath contain- 
ing tw'o tiny darts. When the bee 
stings it first pierces a hole with 
the sheath, and then the darts 



A magnified photograph showing the various parts of 
a bee’s body. In front is the tongue with its sheaths, 
and at the sides of the head the antennae or feelers 


move up and ckiwn rapidly in- 
creiising the depth of the wound. 
At the same time, poison from a 
poison bag is poured into the 
wound, causing it to smart 
sharply. 

The bee, however, is not an 
aggressive creature, and if one 
alights on a face or hand we must 
not get excited and bru.sh it off, 
as in that case it will probably 
sting us ; whereas if we leave the 
bee alone it is yuite unlikely to 
insert its sting. The sting of a bee 
is fatal to other bees. The workers 
will often sting to death bees from 
other hives that enter their hive, 
and the queen, wdiose sting is 
curved, unlike those of the workers 
which are straight, uses hers to 
kill rival queens. 

Of course, if bees are annoy<*d| 
or frightened by human beiiVg!^ 
they will make a concerted attacln 
anci sting badly, but that even\ 
a ma.ss of bees can be quite harm- \ 
less is prowd by the fact that 
sometimes when the bees are 
swarming they have alighted on 
a man's face and thousands have 
hung all rounrl it like a beard, 
and yet he has come to no harm. 

In anollier part of this book w<' 
read the marvellous story of lifr 
in th(* bee-1 live. 


GROWING MUSHROOMS IN AN ENGLISH GLASS-HOUSE 


I T IS curtou.s that though no other 
country can vie with Great Britain 
in the large nuinlier of edible 
species of fungi thiit can be gathered 
at almost all seasons of the year, this 
form of food is not very much in 
favour in Britain. 

The most generally eaten of all fungi 
in ICngland is the common mushroom, 
and yet in some countries of Southern 
Kiirope it is regiirded as unwholesome 


and almost poisonous, 'rhorc is an old 
Italian proverb which says : ” May he 
die of a pratiola.” which is the Italian 
name for the mushroom. 

The mushroom is common in the wild 
state, but it is also cultivated both in 
England and in France. Round Paris 
thousands are produced in caves, 
cellars, railway arches and disu.sed 
tunnels. In England they are grown 
from spaw'n in special houses, and in 


•Covered beds in the open air After 
lanting the whole bed is coated w'ith 
neJy sifted loam to a depth of alx)ut 
an inch, and then over this Ls placed 
litter, which helps to keep in the 
moisture and preserve an even tem- 
perature. 

Mushrooms must always be gathered 
fresh, as people have been poisoned 
by eating them in a decaying 
condition. 




A large and wall-formed specimen of the mushroom 


Picking mushrooms in a glaas-house in the Lea Valley, Essex 
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TELEVISION FROM THE BOTTOM OF THE SEA 


M any of the difficulties and dangers 
of diving are due to the ' blind- 
ness " of those ill charge of 
operations on the suiface Moreover, 
visibility under waU r is usually bad and 
limited to a very short range Scien 
tists and tiiginecrs on the surface must 
depend upon what the diver tells them 
lie can set and as the piessurt of the 
watei at the gieaUst diving dtpths 
aftet ts the diver s pi iw ei s of ohserv ation 
his K ports arc not always reliable 

Salvage experts needed some dtvice 
which would make it possibU for tlu rn 
to SI e on the surf ire what the divci was 
doing and what he was txainiuing It 
would bi even better if they (oiild 
siaich for and then ivamini an undti 
wall! object without having to s< ml 
down a divir at all 

Uoth these piobleins wnt solved in 
1051 bv the dfr \i lopimnt of a t< lev ision 
I anil t i sptdtilh designed to take 
pit flirts uiidei walci ami Ihin it pro 
time them on i seittn in tht salvage 
ship 1 xpeiiintnlal vvoik on tlu t ainci 1 
btgan during fhi 15 \\i»r but its 

first prat tieal test was oil |uiu 14 1051 
whtn tht Ihitish submirim Alii jv 
wlmli h ul bun lost with ill liamls in 
the 1 iiglish ( hanntl on Apnl 17 1051 
was uUnliliid on 1h< sta bed bv means 
ot in untlei w iter television (aiiieri 
SiiniUi to thost iistd by tlu Hntish 
HiouUisting C oijioiation loi outsidi 
till vision 1)10 id( isls till nndtr w<it(r 
ttUvi ion lanura is cm lost d in a walei 
])io()t sttel evlintltr 2S iiithts long and 
nielu s wide ami is suiioundtd v 
nu tal fiamt to piotttt it agnnst 
damage Mounted on tlu fiamt aie 
eight 1 50 watt elt etiie Jamp'* 1 oeiising 
tlu opening and closing ot tlu canuri 
shiittti md tlu pHt ing of tlu cairn 1 i 


at any requited angle arc by remtite 
control from the salvage ship 

The camera is lowered by dtiriik to 
any depth to r.ooo feet and at once 
begins to take a moving picture of 
an\ thing in fiont of tlie lens I ho 


pictuic IS icpiodiKid on a tcliviion 
scum on flu sliij) so that a surface* 
obsi T V 1 1 s( t s t \ae tly w h it the t arm i a 
sies at moment of photogiaphing 
The first under watti tile vision 
camel as weit moved bv moving tlu 
ship from which fhc\ win suspcndiil 


but lati i modi Is au made si If proj>e]kd 
by fitting tluni with an i lei trie motoi 
driv mg a projielU r I hi i a me ra tlu k 
fore moves about hi low water liki a 
submarine but reinottly eonti oiled 
fiom the surfaee 


Uiidii witei tell vision is now useul 
foi inspeetiiis ships hulls hirboui 
wills cloikgiles and wricks Wluii 
diviis an woikmg undir wain file 
vision makes it jiossible for flu alvagi 
offiKi w itihing till seieen to till Hum 
what to do 



This picture shows how the salvage officei can watch on a television screen on hi^ 
ship a diver on the seabed The officer and the diver talk to each other thiough a loud 
speaking telephone The bottom picture shows the camera televising the diver at work 
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THE INSTRUMENTS THAT RECORD THE EARTHQUAKES 



on its surface tremble also But the delicately poised weight does not take up the movement qutekSv like the other objects around it| and so the pen 
attached to the weight remains still, while a drum or table, covered with blacimed paper, on which the point rests shakes with the earth, and a sigsag 
line IS marked on it It is really as though we held a pen stiU while somebody movM »e table or paper, and a wnting was produced m this way 
In the case of all seismographs, by means of levers and long arms to tiie pens, the tiny vibrations are greatly magnified The instrument on me left 
and the one at the bottom are for recording horizontal movements of the earth The mstrument at the top records both honxontal and vertical movc^ 
ments As soon as a tremor occurs an instrument called a seismoscopc starts a dock, and the table begins to turn, so that continuous linm m 
made by the pens In the seismoscope a heavy weight resting on a ptn«point pivot has a long perpendicular needle attached When the earth trembles the 
weight remains still, but the apparatus shakes, the tip of the needle touches the side of a snuHtt cup, an electneal connection is made, and the clock starti 






Marvels oFChemistry&Physics 


WHY WE ARE ABLE TO SEE THINGS 

When we look at things we do not see them all in the same way. If we look at a mirror we see not the 
glass, but ourselves and the things round about us, and if we look at a window we sec not the glass, but what lies 
beyond. If, on the other hand, we look at the moon, or a book, or a tree, or a dog, we see it. This is because 
the light falling on the object is diffused or reflected in various directions and so lights it up as if it were 
giving out light of its owq like the Sun or a flame. Here we read why this is 


I T is by moans of our eyes that our 
brains are able to receive an im- 
pression of what things are like 
We can se.c whether they are round or 
square, tall or short, rod or blue, and so 
on, and about the wonder of the eye it- 
self we read in another part of this book. 
But how is it that the eye is able to 
receive an image of the object at which 
it is looking, so as to pass on a message 
to the brain ? Well, things arc seen 
by means of rays of light, wliich pass 
to our eyes from the objects and strike 
upon the retina or curtain at the back 
of the eye. 

Certain objects, such as the Sun, the 
stars, the electric light, the gas dame, 
are self-luminous, that i.s, they shine 
by their own light, and, as they burn, 
rays of light an* ciiused, which pa.ss 
through the interven- 
ing spaces to our <*yes. 

Yet there are other 
bodies which w<j see 
but which do not 
shine by their own 
light at all. In the 
sky, for instance, we 
have the Moon and 
planets, and then 
there are the things 
about u.s. such as 
houses and trees and 
furniture and books 
and picture.s and 
these words wliich we 
arc reading now. How 
are we able to sec 
these things if they 
have no light ? Well, 
the fact is we see 
them by means of 
the light that siiines 
upon them from 
luminous bodies and 
is reflected to our 
eyes. 

When a beam of 
sunlight or a ray of 
light from a flame or 
lamp shines upon a 
smooth, polished sur* 
face like that of a 
mirror, nearly all the 
light is reflected back, 
and il the beam 
strikes the mirror at 
an angle, the light is 
reflect^ at the same 
angle in the opposite 
direction. 

When, however, a 
beam of light is 


allowed to fall on a roiigh surface like 
that of a sheet of ungla/ed white pajier, 
the rays are not reflected at certain 
definite angles as in the case of the 
mirror, but arc scatten‘d in all direc- 
tions by the innumerable little reflecting 
surfaces of which the surhice of the 
paper is composed. This scattering of 
the liglit in all directions is known to 
men of scicncci as diffusion, which 
simply means “ spreading abrotul.** 
Now as a diffusing surface scatters 
in all directions the light which falls 
upon It, each small part of such a 
surface is sending out light in many 
directions, just as a small part of a 
hiininous surface like a flame sends out 
light. We are tlius able to .sci* the 
outline of a diffusing surface as wc do 
that of a surface which is *Mving 


out light of it> own. For this reason 
we can see the Moon or a sheet of pajier. 

Wild I, however, light comes to us 
from a polished, reflecting surface like 
a mirror we sec, not the outline of the 
mirror, but the source from which the 
light reached the mirror, for the light 
is not diffused but is neiirly all reflected 
Kick. That is why we cannot see tlie 
mirror itself. 

One* result of this is that sometimes 
when there is a large iniiTor on a wall 
we may Ixjgin to walk into it before 
realising that it is a mirror, for the 
outline of the mirror is not noticeabh*. 
to us. We merely see objects reflected 
in it. In the same way we may walk 
into a sheet of jilale glass, iH^causii a 
perfectly transparent Iwidy allows the 
rays of light to pass through without illii- 
miiiatiiig its shape, 
and so we cminot see 
the glass. 

All IkkIics other 
than those which are 
sclf-luniinoiis can be 
visible only by the 
light which they 
diifuse or shed in all 
directions. Jilack 
bodies absorb the 
light winch they re- 
ceive and send back 
no light to our eyes. 
We should thus be 
quite unable to see a 
black iKidy were it 
not for tlic fact that 
its outline can be 
distinguished by the 
diffused light which 
comes from the back- 
grfiund. Any object 
which can be seen 
must be sending rays 
of light to our 
eyes. 

We must remember 
that if it were not for 
diffused light our 
rooms would be very 
dim and dull. .It is 
the scattering of the 
light in all directions 
as it is reflected from 
the wails and ceiling 
that lights up the en- 
tire room. Otherwise 
the room would be 
light only in that part 
upon which the rays 
shone directly from 
the source of light. 



Here the light is falling on a mirror and each ray is reflected at the same angle to 
the perpenmcular at which it struck the mirror. Nearly all the light is reflected back 



la this picture we see how the Ught falling on a sheet of white paper, the roughness 
of which is much magnified in the drasdng, is reflected in a variety of directions 
bec ause the roughnesses are at different angles. The Ught is thus diffused, causing 
the sheet to appear illuminated as if it gave out light of its own 
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CENTRE OF GRAVITY EXPERIMENTS 


T fifrf arc nhuiy interesting; expen- 
nients hich we can carry out 
to illustrate the principle of the 
centre ol gravity, and sonu of these 
art tllustrattd on this page In the 





How to stand ready for the stool experiment 



For the third exptrimtnt we need a 
pencil and a ring One exwnmenter 
holds the pencil and the other has to 
try to place the ring over its point 
He fore making the attempt however, 




;.■ ^ 

mW 



How to stand ready for the pole experiment 

I*”, 

ih 


Having lifted the stool we find it im- 
possible to rise to an erect position 


When we try to seize the sugar with our lips 
we shall overbalance unless very careful 


makes it impossible to i<ach the erect 
position 

In the second < xpt nm< nt we pliee 
a strong kitchen chan on the grtmnd m 
the peisition shoiMi with a puce ol 
lump sugar on the ujiptr rail Now 
kmeling on the lowet bir of tlit i h iir 
ami giasping the sick lails we bend 
forward and take up the sugn with 
oui bps i h( it suit will piobably be 
as shown m the setonel of the two 
pietuies ihc cintit ol gravity being 
dis})laet d causes us to overbalance 
But by keeping tin rc xr of oui body 
w< 11 back and uouching low the sugar 
can be taken u]) without ovci balancing 



With the back to the wall it is easy to pass 
under the pole and regain our position 


fiisi (xptnment we place a 
fiiilv h( i\> stool close agfUnst 
the w ill uid then lake up onr 
]>osition 1 icing it with our feet 
on the giouml just twice ns tar 
fioin the w ill as the widtli of 
the stool 

Now beiuling toiwaid with 
oui legs (juite straight to the 
hips ind e>in head i(»sting 
ag iiiisi the will as shown in 
the tir>t pie tine we giasp the 
stool ami rust il as in the 
se c oiul pu t UK \V hat we have 
to elo now is while holding the 
stool to ti> to 1 list OUI selves 
to tJie erect position without 
moving OUI keloi kgs Ihe 
displacement of the centre of 
gravity of our body now 
that we are holding the stool 



The expenmenters each on one knee try to put the ring 
over the pened without overbalancing 


Ciich playei has to hold up one 
ol his or her feet with the hand 
as show n 1 his ne ce ssitates the 
ptrfoimer lesting em one' knee 
only and nituially it is very 
difheult to keep ujinght, as 
each playe r is in a slate of un 
stable ecjuilibnum bkcape gtop 
balanced on its peg 

In the final experiment we 
need a broomstick oi otherpok', 
such as that wlm h a boy scout 
cairies The experiment is to 
rest one end in the angle made 
by the floor and the wall, and 
then to pass the whole of the 
body underneath it without 
moving the end of the pole and 
without overbalancing With 
our backs to the wall it will 
not be an impossible feat 






HOW A MAN CAN LIFT A GREAT WEIGHT 

Of all simple machines the lever is the most familiar, and an adaptation of this which is in gencial use will 
be found in the lifting jack The device is better known to-day than ever it was, for everyone who has a motor-car 
uses a ]ack Here we read some interesting facts about the different types of lack and see how these operate 


T hi re are many vicc^ which in.in 
has iiivcnUcl to enable him to 
do whdl , without the aid of any 
michmt at all would be impossible 
We have seen for example how the 
lc\ci enables him to move a weight 
which he could not do without the aid 
of a now bat working on a fulcium 
Ihc pulley too which is dcsciibcd 'iiiel 
pictured on pigts O41) to 05^ is really 
onlv an adapt it ion of the Itvcr md 


by this ingenious amuigenu nt 1 smill 
lotce Tctiiig thioiigh i gre it distance 
will lift i hi ivy weight or ixcrt a gnat 
forte tbiough i shoit dislinet 

Perhaps the simple sf i<l ipt itioii ot 
the lever foi 1 using weights in ever) 
day use is the 3 lek which lilts the 
weight from below iiislt id of r using 
it fiom above as does thi 3nilk\ It is 
a poitibk ipplnnee and is made in a 
gie it viriety of forms exciting i font 


V iryiiig Irom a lew huiidiedweights ti> 
hve hunelic d tons cuid is ad ijite il to an\ 
special jmrposf foi which it is iiiiended 
- foi use with motorcars railw i> 
trams locomotives hiulgi s and so on 
Iht simplest tv pc ol j it k is a pivoted 
ciowb It working in an upright frame 
which by mere pressuie on the lever 
will give a direct md quick lift Such a 
3«ick now in common use m garages is 
shown ill the ]>ieturts on this ptge 



Here IS a simple form of jack used in garages It consists of a pivoted crowbar and is a common type of quick lift lack used tor motor- 
cars There are two independently adjustable heads which can be screwed up or down, and the long arm raises these while a pawl and 
ratchet mechanism enables the arms to be held in position when they have been raised The pawl is released by a catch near the end 
of the lever In this picture the mechanic is about to press down the long arm and raise a car 



In thM picture the mechanic has lowered the arm, thereby raising ^ trehicle which was to ^ hfted, and this u held in pmition ^ 
the MW^ Md ratchet, as can be seen The pawl can only be rcl««>«d when the Iwer is pres^ down, so as to t^ the weight of! the 
J— * •“ ^ wheels in front of the jack enable it to be wheeled about easily from place to place 
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MARVELS OF MACHINERY 


A more advanced type of jack is that 
known as the screw jack, ana this af^ain 
has various forms, tne screw sometimes 
txsing turned by means of a bar in the 
same way ns a capstiin is turiied, and 
sometimes by means of a rotary handle 
and a system of gearing. 

In the old days old timber houses 
which had sunk on their foundations 
so as to bend forward and be in danger 
of tumbling over, were often jcicked 
up and then supported by props The 
jack used in such cases generally con 
sisted of a tootlied wheel and rack, 
arranged in a wooden stock or frame, 
and when the wheel was turned the 
teeth engaged with the teeth of the 
rack and raised it slowly, lifting the 
house with it. 

It has been said that when men u.sc 
a machine of this sort great things are 


in case a new wheel or tyre has to be 
put on. 

For heavier work hydraulic jacks are 
employed, in which a small plunger 
worked by a hand lever applies pressure 
to a liquid, and this pressure being 
multiplied over a wider area exerts a 
much greater force than that applied 
to the lever. The principle of the 
hydraulic press is fully explained on 
page 184, and that principle is the 
same in the hydraulic jack. 

As water is liable to freeze in cold 
weather, and further, may cause rust- 
ing in the iron parts of the machine, 
oil is now more generally used as the 
fluid, and on this page one type of 
hydraulic jack utilising oil is shown. 

Sometimes the screw type of jack is 
combined with the hydraulic principle. 
In heavy engineering some large jacks 


ground than to raise the load. In the 
case of damp, spongy ground, it is 
always wise to stand the jack upon a 
plank laid horizontally. 

The use of the jack requires no 
particular skill, but it is, of course, 
necessary to take ordinary common-f 
sense precautions. For example, when 
the front part of a car is being 
jacked up the hand brake should be 
applied to prevent the car from run- 
ning backward, and when the car 
is being jacked up at the rear wedges 
should tie placed on each side of the 
front wheels to prevent any forward 
movement. 

In a traversing screw jack the lifting 
part can be worked to and fro on the 
base by means of a horizontal screw 
worked with ratchet levers. 

It is interesting to know how the 



In this picture we see several kinds of jacks. The first one is an ordinary screw jack, which is raised by turning round the head with an arm. It 
is the simplest form of screw jack. The second picture shows a more complicate form which is known as a double lift screw jack. By means 
of a rotatory handle bevelled gearing is turned, raising a screw inside which works a smaller screw, carr3ring the head of the jack. As the handle 
is turned the whole series of screws is operated, and the jack is raised slowly. The last two pictures show a hydraulic jack svdrking not with water, 
but with oil, which does not freeze or cause the metal to rust When the lever is pressed down a plunger is raised and oil passes from the reservoir 
through a channel into the chamber in which the plunger works. At this operation a ball valve doses the entrance to the central chamber, but 
another ball valve on a spring is pushed down by the oil in the reseryoir, so that the oil can pass to the plunger. When the lever is raised the ball 
valve entrance to the reservoir rises on its spring and closes the channel, while the pressure of oil by the plunger pushes up the ball valve of the 

central chamber, and the oil entering raises the central cylinder with the load 


done slowly, whereas when they apply 
their owm strength without a machine, 
small things may be done quickly. As 
we know, a machine does not increase 
jpow'er and speed at the same time. If 
•power is increased it is done at the 
expense of speed, and this is the case 
with the jack. The man operating the 
jack may be working very rapidly, but 
the lifting tliat is done proceeds very 
slowly. 

The jack was never so much u.sed as 
it is to-day, for all motor-cars carry a 
jack, so that the vehicle can be lined 


capable ot lifting five hundred tons are 
used, and these of course work on the 
hydraulic principle. 

A very important use of the jack is 
in the replacing ot locomotives and 
railway carriages upon their rails when 
they liave become derailed. 

Of course, in all cases it is essential 
that the base of the jack should rest 
upon a firm and level foundation If, 
for instance, in jacking up a vehicle the 
ground on which the jack stands should 
be soft, the application of the power is 
more likely to press the jack into the 
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name " jack ** came to be given to an 
appliance of this kind. As the familiar 
form of the commonest of all Christian 
names, John, it came to l^e used for 
any boy or man who did rough or 
menial work. Then the name was 
transferred to any contrivance which 
did the work of a common servant, or 
to anything which was put to rough 
use, such as a boot- jack or roasting- 
jack, and thus it came to be used for a 
simple machine for lifting the axle of a 
vehicle off the ground while the wheel 
was being cleaned. 





BRITISH ARMY’S FIRST GUIDED MISSILE REGIMENT 






fm 




The Bniisk armVs first gutded m%sstle 
regiment of the Rovat Artillery was formed 
tn 1957 attd armed with Corporal weapons 
supplied by the fJ.S.A. The Corporal 
guided missile is 45 feet l<mg, 30 inches in 
diameter t and weighs 5 ions. It carries an 
atomic warhead which has an explosive 
effect equal to that of 10.000 tons of T.N.T. 
7 he missile is ptiwered by a liquid fuelled 
roiket mo^or and is guided to its target by 
radio aiid radar. The photographs on this 
page show the Corporal being made ready 
for firing, i . Preparing to fuel the missUe's 
rocket motor from a pressure tanker. 
2. Members of crew in protective helmets anti 
clothing. 3. N.C.O. signalling that fuelling 
is completed. 4 . Men on a servicing platform 
at the end of an adjustable arm preparing 
missile foi firing. 5. Transporter cradle 
raising missile to its vertical firing position. 
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WhM ardlnATT «n to ftred. til. •rtUtorymm hw no control o»*r the ihoU alter It leaeM the barrd wd must rely on 
StostokSSSM How.ele.^l«ij^i^^«uldedmi,,ae. has a wonderfuUy uneiuous 

****””* elactronic brain which “ thinks out for itself the best way of scoring a hit 




HOW A PADDLE STEAMER IS DRIVEN ALONG 





In this picture we are looking down upon a paddle steamer^ and part of the deck has been cut away to show us the engines at work 
driving the paddle wheels. Steam is generated in the boiler by furnaces and passed by a steam pipe to cylinders, where pistons are 
driven to and fro as in other steam engines ot the piston type. Sliding valves enable the steam to enter first one end of the cylinder 
and then the other. In this way the piston is driven to and fro in both directions, the exhaust steam of the previous stroke being 
driven out by the piston on its return. By means of piston rods, cranks are turned, revolving the shaft connected wi^ the paddle 
wheels, and so the wheels are turned, and the paddles as they strike the water push the ship forward. Paddle steamers, which were 
the earliest form of steamship, are now mostly used for river and coastal services 
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HOW THE ATMOSPHERE IS MADE IMPURE 

It is of the greatest importance if we are to keep healthy that we should take no harmful substances into 
our bodies. We must eat only pure food, drink pure water, and breathe pure air. Yet in large areas of 
Great Britain to-'day the air is so polluted by soot and smoke that it is really unlit to breathe. Here we read 
something about this evil, which should be abolished 


I T is a very extraordinary thing tliat 
while in civilised lands the greatest 
care is taken to see that the water 
which people have to drink is abso- 
lutely free from contamination, the 
purity of the air is almost ignored. 
Yet it is just as important that we 
should breathe pure air as that we 
should drink pure water and eat 
pure food. 

If there is the slightest suspicion of 
taint about the water supply of a dis- 
trict experts immediately get to work, 
and people are no longer allowed to 
draw from the supply till it is quite 
clear that it is pure and tit to drink 
The same care is exerci.sed with 
regard to the food wo eat. Inspeclors 
arc constantly taking samples and 
examining the food supjilies in markets 
and shops to see that nothing tainted 
reaches the people, <md of course we 
are all very glad that this is the case. 


l^ut it seems strange that in regard 
to the air we breatht?. and upon which 
we arc dependent for life, very few 
precautions are taken to see that it is 
fit to enter our bodies. After all, wo 
eat only two or three pounds of foi^d 
a day, iind in all forms drink only four 
or five pounds of water. Yet we con- 
sume forty pounds of air daily, and it is 
possible to take in with this a great 
deal of impure matter that is liable to 
cause disease. 

As we have already seen on page 45. 
the black fogs from which so many 
cities suffer are (lue to the soot thrown 
out by chimneys, nut only the chimneys 
of factories, but tho.se of dwelling 
houses also. As the result of very 
careful tests cuid (he collection of 
many samples, it has been prov» d that 
on a really foggy day a man WcoKing 
in the streets of London takes into his 
body with the air he breathes about 


fourteen thousand million soot par- 
ticles every hour. 

It is the countless particles of soot 
thrown into the air from chimneys in 
towns and cities that give rise to so 
much fog and cause the fogs to become 
dense and black. 

Dr. I S. Owens, an expert who has 
studiecl air pollution for many 3^ears, 
estimates that two-and-a-half million 
tons of soot are distributed broadcast 
over Britain every year This is not 
only harmful, but foolish, for soot is 
due to improper and iiicom]>lete 
combustion of the coal, and there 
are thus two-and-a-lialf million tons 
of good, unused fuel being thrown away 

Some cities and towns, of course, take 
care to make laws prohibiting any 
considerable pollution of the air by 
chimneys, but there are plenty of other 
towns which take no steps at all to 
minimise the danger. 
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WHY MORNING AND EVENESTG ARE COOL 

T he morning and evening as we area of the Earth's surface than it is book. The Sun at midsummer k 
know are cooler than the middle at noon Naturally, therefore, when shining much more directly upon our 
of the day. and perhaps some the same amount of heat is distributed i>art of the Earth, owing to the Earth's 
people may wonder why this should be over a wider area, there is less of it for tilt, than it is in spring and autumn. 
The reason is clearly explained in the each fraction of that area, and so the and so the same amount of sunshine is 
picture diagram given here temperature is less than it is when the concentrated on a smaller area. 

At noon the Sun is shining down from Sun is shining directly down. There is one other reason why. when 

its highest jjoint in the heavens, so that Morning and evening arc cooler than the Sun's rays strike slantingly, they 



This picture shows how rays from the Sun falling upon the Earth slantingly at morning and evening are spread over a wider area of the 
Earth's surface than when they come down more directly at noon. For this reason morning and evening are cooler than noon 


the mys reach tlie Earth in the most 
direct way fkit in the morning and 
evening the Sun's rays strike iho Earth 
at a slant, as shown m the picture 
Tlie result is that th<‘ same amount of 
sunshine is sjircad over a much wider 


noon Ixjcause each district receives less 
heat in a given time than it does ni the 
middle of the day It is really the same 
kind of thing that happisis at ditfcrcnt 
seasons of the year, as we see from a 
picture-diagram in another part of this 


give less warmth. Not only do fewer 
rays tall upon a given area, but these 
rays pass through a greater thickness 
of the Earth’s atnnisphcre, which 
absorbs more of their energy. The ra> s 
that fall directly come through less air 


WHY SOME SPRINGS FLOW ONLY AT INTERVALS 



There are scattered about the country certain springs which are known as intermittent springs, because their water flows only at intervals. 
The water will pour out of the hillside, perhaps for several days or it may be a w^k or two, imd then it wUl suddeidy ^ Afto an 

interval the water begins to flow again, and continues for about the same time. Then again it ceases. Why is tto r Well, the picture 
explains the matter by showing that the outlet of the intermittent spring is really a siphon, and the working of a siphon is f^y emained 
on page 508. Rain-water percolates through the earth into a cavern till it reaches the level of the bend of the outlet chanMl, when 
the short arm is filled with water owing to water finding its own level. It then flows over into the long arm, which becomes fiU^ doro 
to the outlet, and the column of water in the long arm being heavier than that in the other, flows out, and continues to do w bU the water 
in the cavern reaches the entrance to the short arm, when air rushes in and the flow ceases. No further flow takes place till the cavern 

in the course of time is again filled with water to the level of the bend 
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There is nothing new under the Sun, and as can be seen in these photographs the work of Nature wrought upon the rocks by sea and wind 
and weather in many respects resembles the products of some of our modernist sculptors. This picture shows the rocks at Beachy Head 
An Sussex, where the wearing away of the hard material by the constant rubbing against it of the stones carried to and fro by the tide 
has left a row of rocks that are eictraordsnarily like inverted elephants’ feet, suggesting that numbers of these animals lie buried beneath 



Many an art exhibition has scidptures that show little more form than these grotesquely weather-worn rocks in the State of Arizona, U.S. A. 
this sculpture has beim done mostly hy the sand carried against the rock by the wind, which has through the centuries worn away the 
softer parts of the tocki giving the impression of hand sculpture. Below is a herd of wild horses, one of which has just been lassoed 




FACTS THAT CHANGE THE LENGTH OF THE DAY 






The effect of the tides es 
to lessen the speed of 
the Earth's rotation and 
lengthen the dog 








The resistance caused by meteorites 
as they strike the Earth and the fact 
that they add to its size tend to 
s/ofv doe^n the speed of rotation 
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smallei 


picture we see two tacts that tend to speed up the rotation of the Earth and make the day shorter. As the Earth shrinks it feta 
and the wearing down of the mountain peaks also makes the globe smaller. As it gets smaller it tends to rotate more rapidly 






WHAT WE LEARN FROM A SOLAR ECLIPSE 

A total eclipse of the Sun is always an interesting phenomenon, and even people with little or no education 
or knowledge of astronomy are interested in watching the Moon pass between the Earth and the Sun. But 
to the astronomer a total eclipse of the Sun is a great event, for in the few minutes that it lasts much can 
be learned that it is not possible to learn at any other time. In these pages we read something about the 

knowledge that is gained during a total eclipse 


T here are many things about tlic 
Sun that can be learned only 
during a total eclipse. During 
the period of totality, when the Sun's 
bright disc is completely blotted out 
by the Moon, there is seen round the 
dark face of the Moon wdiat is known 
as the Sun’s corona, a luilo of light 
varying in extent in dilforont eclipses. 

I'hc corona has been known Irom 
ancient times as a very beautiful and 
impressive n.T.tural appearance. The 
xirt closest to the Sun is exceptionally 
)right, and hiis a 
pearly tinge whirh 
presen ts a very 
marked contrast 
to the scarlet pro- 
minences or vast 
flames which are 
thrown up from 
the Sun's surface, 
wdiich also are very 
prominent during 
a total eclipse. 

The corona is 
madt* up of rays 
and filaments of 
light, w h i c h, 
although they 
(li verge radially 
from the Sun, are 
not straight, but 
curved anti very 
much intertwined. 

A.t those part.s of 
the ct)n)na farthest 
from the Sun itself 
tht‘ light becomes 
diflused, and fin- 
aHy fades away. 

The corona is not 
always continu- 
ous, but there are 
often dark rifts 
extending some- 
times to the Sun's 
surface. 

This remarkable 
and brilliant 
phenomenon can 
be seen only dur- 
ing an eclipse, 
although nntny 
attempts have 
been made to dis- 
tinguish it during 
the ordinary day- 
light. It is un- 
likely. however, 
that it will ever be 
seen except during 
a total eclipse. 


Astronomers tell us that cvt'ii the 
brightest ])art of the corona, t hat 
nearest the Sun's surtacc, is only about 
one-tenth a.s brilliant as the daylight 
sky 20 degrees from the Sun. viewed 
from sea level. Closer still to the 
Sun the daylight sky is many limes 
brighter, and the corona thcTcdoro is 
^|inte insignificant in comparisf)n. 

Tlie corona has been studied by 
astronomers with some care during 
the past couple of centuries, and more 
is le.arned about it as lime gcies on. 


Bui as total eclipses are not Ireqiient, 
and the j>eriod oi totality in each 
eclipse, is only a lew minutes, IIk* 
op]>ort unities of studying the corona 
are very few anti far between. 

What is its nature ? It is believed 
to consist partly of gaseous matter and 
])arlly of meteoric dust, but tlie matter 
must be very rare aiul drawn t)ul. 
for comets ])ass thrmigh the cortni.i 
without any ai>parent slowing tlown 
of their rate. The meteoric' dust is 
probably whitt‘-hot, and shines by 
its own light, and 
the gas alsf) shines 
by its own light. 
Hut it is behevetl 
that the o ii 1 e i 
])arls of tluM*oroiiri. 
stiiiie by reflected 
light from the Sun 
itself. 

A s ]) e c t r 11 m 
taken of the corona 
s h o w s some gas 
unknown on 
Earth, and this has 
becui giv(‘n lu* 
name of ( oroniiiin. 
Some tlimk that 
this IS a chemical 
element lighten' 
than hydnjgen, at 
present the liglit- 
esL of all known 
elements. It is 
believed to be a 
substance which 
has not ycd been 
discovon^d on the 
Earth 

Some astrono- 
mers think that 
part of the light of 
tlie corona may be 
caused by elec- 
trical discharges, 
in the same way as 
an aurora is 
can seel. 

O b s e r V a t i o n s 
during rcLcnt so)ar 
eclipses have sug- 
g c s t e d that thi*, 
corona has some- 
thing to do with 
sunspots, for it has 
been noticed that 
when suns]xits are 
at their minimum 
large exteitsitms of 
the corona appear 
at the Sun's 






ONE OF THE GRANDEST OF ALL SPECTACLES 



A very remarkable senes of photographs taken during the total eclipse of November ipth^ 1928^ and given here by courtesy of the 
Royal Astronomical Society It shows the development of a great en^ve prominence, that is, a mass of glowing gas which in just 
over an hour was shot up to the incredible height of 567,000 miles The first photograph here was taken at 7 52 and the last at 9 3 



This fine photograph of a quiescent solar prominence 80,000 miles high was taken at Mount Wilson Observatory, by whose courteqr 
we are able to give it These quiescent prominences are made up of glowing gaseous masses of hydrogen helium and calcium 



Two photographs taken at the Yerkes Observatory, U.S.A., showing an eruptive prominence which m a short tune was hurled up hundreds 
of thousands of miles. Tlus type of prominence contains not only hvdrogen, hehum and calcium, but numerous metals mcluding 
magnesium and iron Such a promuienoe forms one of the most awe-in^umg of all natural spectacles 
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THE BRILLIANT DIAMOND RING IN THE SKY 


1 

I 



During a total eclipse of the Sun when the last streak of sunlight is disappearing^ as the Moon has almost covered the Sun’s disc, a 
strange appearance is seen. The bright edge of the Sun seems to be broken up, givmg the appearance more or less of a string of beads* 
This phenomenon is called Bally *s Beads, amr the astronomer Francis Baily, who described it in 1836. Baily’s Beads, however, had 
been seen more than a century earlier by Edmund Halley, discoverer of Halley’s comet, during the total eclipse of 1715. The same 
phenomenon is also seen at the end of the total phase of an eclipse, and it is seen in annular eclipses, when the Sun appears as a thin 
ring round the Moon, which does not altogether eclipse it owing to its distance from the Earth. The phenomenon of Baily’s Beads is 
due to irreg^arities on the Moon’s surface, so that the light of the Sun shines through the spaces between the various lunar mountains 
and craters. Sometimes, where at one point the edge of the Moon’s disc is very irregular, more light comes through, giving the appear- 
ance of a diamond ring, and this can be seen in this remarkable and unique set of photographs, which were taken during the total 
edtpae of Augi^ jxst, 1932, with a telephoto motion-picture camera, at slow speed, by Mr. Cleveland P. Grant, at Camp Wigwam, 
Harrison, U.S.A. It is the finest series of photographs of the phenomenon of Baily’s Beads ever taken 
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WONDERS OF THE SKY 


eaiiatoi, anci there are plumes or tufts 
of light at the poles When, howevei, 
the sunspots appear at their maximum, 
then the corona is more oi less evenly 
distributed all round the Sun 

The spectrum of an aurora and the 
spe(tium of the corona show great 
sirnilatilies It is very diffu ult to 
get accurate represent. it ions ol the 
Siiirs cotona for photogiaphs bring 
out far less dc*t<iil than is visible to the 
eye Hut on the other hand, when 
artist astronomers draw the couma 
as they see it the pictures vary 
enonnousH 

At one time it was tliought that 
the coiona had no leal existence but 
was ineuly an optical illusion, due 
cither to the light being seen through 
the I arth’s atmosihere oi reflection 
from the Mckhi Hut careful 
examination of many spc'ctra takim 


hydiogen that arc thrown up for 
hundreds of thousands of miles, are 
rilso seen at then greatest advantage 
during a total ec hpse 

At one time they were only visible 
during a total eclipse, and at first it 
w.is not known whether they were part 
ol the Sun or whether they belonged to 
the Moon Hut duiing the eclipse ol 
i8()o photographs which were tiiken 
showed that Ihe Mcx>n\ disc moved 
over the protnmemces as it passed acioss 
the Sun’s fiUe, and they weic therefore 
proved to be solai and not liinai 

'rhrough the telescope they look like 
fiery clouds but their leal tialuie only 
became known when they were ex* 
amiiiecl by the sjKctroscope in India 
during the total eclipse of i8f)8 The 
spcctia taken by various observers 
showed the hues of hydrogen gas, 
togc the r with a bright yellow line which 


these prominences, and by an ingenious 
device Sir Norman Lcx,kyer, the dis- 
tinguished Imghsh scientist, found a 
way ol examining them with the 
spectroscope dunng ordinary daylight, 
when no eclipse was in progress 

rheie arc two distinct kinds of 
prominences, one kind being known as 
the fjuiescent or diffuse prominences, 
and the other kind as the eruptive oi 
metallic prominences The latter name 
was given because their spectruin 
shows the lines which indicate the 
existence' of many metals, in addition 
to the gases hydrogen, helium and 
calcium 

The (jiiiescent prominences are huge 
clouds fiom ^o.ooo to loo ooo miles in 
diameter, cuid equally extensive m their 
liOTi/oiital dimensions 

They are not so biilhaiit as the 
eruptive prominences and then spectra 



The photograph of the solar corona shown on the left was taken at Giggleswick in Yorkshire dunng the total eclipse of June 29th, 1927, 
and IS published by courtesy of the Royal Astronomical Society The photograph on the right shows the corona seen dunng the total 
eclipse of August 31st, 1932, and is given by courtesy of Harvard Observatory^ U.S.A 


ot the (orona show that it h.is a leal 
evisti iu( , and that it is a phenoim non 
of the Sun’s atinosjiheic 

Th( coiona it must be explained 
IS not a spheiical cinikipe cm losing 
the Sun as oui atinospheie encloses tlu 
Faith The \aiiation m its form at 
dilfi lent (.( hpst s pioves thii At pie* 
sent it laiinot Ik satisfat toiilv 
r\}>laincd and all w( can siv is that 
though theu is piobably mi *indescent 
gas and ineteotii dust at white heat 
the coiona ii minds us more of auioial 
stic'amcrs and the t.nls ot lomets than 
of anything ilsi that we know 

But the colon i is not the onh pheno- 
menon that can lx examined dating a 
total eclipse of the Sun The promni 
eiiccs, those wondeiful flames of glowing 


was at first thought to be tlie metal 
sodium Closer examination showed 
that this coulil not be Ihi case, and so 
the unknown element which the line 
ii'piesented was called ‘ helium,*’ horn 
tlu* (»rcek name hclios,” for the Sun 
Ot couise, sc leiitists at once began to 
look foi this unknown element on the 
JCaith and m 1805 Sir William Kamsay 
found it while examniiiig the spectrum 
of a gas extracted horn a species of 
pitchblend 

The spec tra of the solar prominenc es 
also showed the lines of calc lum, so that 
it was known that these proimnenees 
consisted ot masses of glowing gas made 
up of hydrogen, helium and calcium 
01 course, astronomers wished they 
had more opportunities of exammmg 
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generally show the picsciice of only 
hydrogen, helium and calcium They 
do not often change rapidly, and some 
limes letnam piactically unallcicd for 
days together 

The eruptive prominences appear 
only in sunspot /ones, and almost 
always wlu*ie there aie veiy active 
sunspots Their spectrum when ex 
amined shows the presence of various 
metals, including magnesium and iron 
At times the flames become so enorm- 
ous as to stagger us They have 
been seen to shoot up to a height 
of 475,000 miles from the Sun's disc, 
and their changes are so rapid that to 
watcii them is almost likii watching a 
firewoi k Tliey have been seen to move 
at the rate of at least 250 miles a second 


ECLIPSE AND SUNRISE SEEN ON THE MOON 



The drawings above are an artist’s impressions, based upon scientific data, of how an eclipse of the sun by the Earth (top) sunrise 
(lower picture) would appear to an observer on the moon Since the moon has no atmosphere, the sky would seem almost black, and 
stars would be visible even in broad daylight As the sun slowly appears over the steep mountains, the chromosphere, with its red 
flames and streaming silvery corona, would be visible, providing at every lunar dawn much the same magnificent spectacle as would be 

seen when the sun is blotted out by the interposition of the Earth 
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GUNPOWDER TREASON & PLOT 

Of all the plom and conspiracies in English history none has seized the popular imagination and roused such 
a sense of horror and indignation as the Gunpowder Treason and Plot of lames the First's reign, when Guy 
Fawkes and his confederates planned to blow up both Houses of Parliament with their Members and the 
King and his sons and ministers. Here is the story of the famous plot and its sequel 


W HIN Jamts tlic Scot siictccdcd 
\ li/cibctli the thrum was uc ( u 
pud l)v thi jTuamst and most 
» tmtt m]>tibk nuMi.irth tliat 1 n gland 
Ind evfi known not (XMpting King 
|ohn this son ol lVlai\ (jiuun of Scots 
was a com i 'ted snob taithh ss to tne ml 
and IcM alike an anant hypoiiiU* 
ndicnlousK sii -.cc ptiblc to 1lattcr\ a 
inisti d)le towaul a glutton and often 
a drunk iid 

No otlu i pioof ol his l<(( K of dec liicv 
IS TU< (led lhan the Jact that he kept on 
liKiidU tdins with 1 li/abcth after 
•■he hid cut oil his inothci s head, 
snnpl'v because he' did md want to 
iinpeiil Ins suttts<-ion to the. 1 nglish 
tin OIK Ifis b(ha\iour to Sir W liter 
Kaliigh wlicjin he kept in the lowei 
ioi fouiteen vears \n(l then beheaded 
should < dl lentil the execration oi all 
goe)d I nglislinieii 1 \en his sein Ptimt 
Heniv uniitKed Oiih inv father 
would keep sm li a 
bn el in sm h a < igc 

James’s Promise 

VV he a I li/abeth 
dud, a dtputatiem of 
1 nglish g( ntle me n 
p T e) f e s s j n g the 
Konian ( a 1 holie 
iailh ie>de nenth tei 
ask the lie w King 
loi more le n u-nt 
tre'atnu nt ol t h t i r 
eo Ttligionuts In 
the latc-'T ye irs cd 
I lizabt til's reign 
those who leillowcd 
the old faith had 
been severely 
t re at ed It th(\ 
we re c aught nu^ediiig 
loi lehgious obsei 
vane ps tlu'V we*re 
ve'ry heavily fined 
and Ihe'so line's be* 
came se> oppressive 
as almost to rum 
home ol the victim^ 

1 here IS no doubt arrest of Guy ] 

that J ames delin i telv 
piomisoci the ( at ho 
luh that they should ivc bcUet 
treatment although aflerwiicls he 
btrcnuously*denied this 

After James arrived in London in 
1G03, some of these Rom.in Catholics 
were sent for from various parts ot the 
country to Hampton Court and we*ie 
assured, with expressions of courU'sy 
and respect, that “ It was ITis Majesty’s 
intention to exonerate the English 


Citholus bom the pteimiiis lim <>i 
fzii a month toi He nsam ^ im]>osid 
by the Stitute of TMi/aheth and tint 
the \ should eiijov this gi u < iml 
f.ivour so long is the v ke pt 1 lu ni ( h ( s 
upright and civil lu ill tnii carnige 
lowaids th( King and M iti withoid 
( oiitcMii])! A Kti usant w is i i itholu 
who let use el to attdid tlu Chuu h ot 
I iigl.ind servlets uid tlu n mu conus 
b<jm a I^itin word me anmg t(» n lust 
\s soon howeve i iis ) urn s fi It him 
stltliiinl\ seatidontlu thione he bioke 
till his piomises and began to n 
irrqiose th* liiu's on Kiensants making 
them ha 1 del and htaviti than even 
1 li/abeth had done Naturally this 
breach ot faith e luseel iniu h ill let ling 
ind it fmallv uae hed its thmix m the 
(oiispiraty whu h has eomc down in 
lust 01 V as (funpowelei treason ind 

Plot ’ 

Out e^f the gentlemen who had gone 



Houses of Parliament 

to ask I allies s leiiuney tor Romm 
Catholu s was 1 horn is P< rcy a re lative 
of the Eail of Northumberland but U 
wis .mother gentleman Kobeit 
Cate’sby, who leally originated the 
conspirae y 

riie Gimpowde*r Plot was un- 
doiibiedlv the most drastic and elas 
tarelly plot that has ever been planned 
in any country It might e^asily have 


siueecded aiul hid it done* so not 
emlytlu King but the Ikime ot Wale*'- 
the T)ukc e>t York tlu whoh House ot 
T.()rds with all tlu iiumbeis ol the 
rommojis md tlu tnliu (lov eminent 
w »uld hive been de>tio\id at e>iu* fell 
blow 

1 lu ule.i was i|uite s'lnplt it waste 
pi K e suHuunt guiipowdet unde i the 
Hcuisisol P iThaiiuut to blow tlu whoh 
stiiKtuii sky high wink tlu King 
suitoiimled b\ hisministeis w is oyx'ii 
mg Pirliaiiunt 

J\ihaps th( most lein.irkibk thing 
.iboiit the (Tiiiipowdei Plot is that 
nearly all tlu e oiisjiiratois though 
Roman Cat holies by religion hid been 
bunight u]> III tlu Piotestaiit liitb 
1 veil (fuy 1 iwkcs himst 11 was baptised 
as I Piotestant and brought up 111 his 
eaily years in th.it l.iith 

It luusi be distinctly explained that 
though the ob]tet ot the e oiisinratois 
w IS to plate a 
Homan ( at hoi ic 
so V e I f ign on the 
1 nglish thione , «md 
to i( stole that laith 
to its old plae e as the* 
religion c» 1 the 
nation Ho m an 
( athohe s as a whole 
wc 1 e no more m- 
vohid 111 the Ciiin- 
powde i Plot, nor 
sympathc'tu to it, 
than were the IVo- 
tfst.int subjects of 
JaniLS Ihe gieat 
mass of tlu Roman 
Catholu s were p.itri- 
otic Lngljshme n. 
who when the plot 
was disc lose d were 
gieatly horiifieel 

Hatching the Plot 

C a t e S b V the 
aiithoi ed the plot, 
hid bt'cn mixed up 
m the Tcbtllum of 
i the cellar undei the I ol hssex m 

ri 1 7.1 be Ih s time' 
and his hie wasemly 
saved thioiigh the exertions ed his 
fnt'Tids and the p.ivnunt of a he.avy 
fine 

The scheme was fust diselosed by 
Catesby to John Wright anti '1 hennas 
Winti'r Catesby luloimcd tlum that 
he had be thought him of a wav 4t emc 
instant to deliver them from all their 
bonds and without any fore ign help, 
to rejdant again the Cathobc rtligion,” 
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ROMANCE OF BRITISH HISTORY 


and then he told them that “ his plan 
was to blow uj) the Parliament House 
with f»unpow'(ler/' toi, he said, " in 
that |>Ucc they have done us all the 
inischud, and perchance (iod hath 
designed that place tor then punish- 
ment/' When Wint(*r seemed startled 
('atesby M*])hed that “ the nature of 
t he <lisease retpnred so shar]) a remtslv." 

('atesby then suggested that an 
h'liglishman named (iiiido *or Guy 
Imwkes, then m the Netherlands, who 
was known to be w^illing to engage in 
any eiitei prise fot the restoration ot the* 
ancient laith, should be brought owr 
to lake jiart in the plot 

Most jieople think ot (oiy Fawkt's as 
a kind ot uiu'diuated lulli.ui and d<^s* 
perailo, but so far imin that being the 
t ase, he w.isa genthunan ol good fainilv 
His lather was a nolarv of S'oik, 


their knees with their hands laid upon 
a sacred volume The plot to blow up 
the Parliament House was then 
explained and all expressed their 
apjiroval 

r atesby had meanwhile made i fi- 
ll nines about a house next door to the 
Parlianumt House, which seemed suit- 
able as a base of operations, and this 
building was taken in Percy’s name 

'Phe plan was to mine a passage from 
the cellar through the wall of the 
Parliami'iit House and then to place a 
(|u<uitity ol gunpowder and other 
combustibles immediately under the 
Mouse ot lairds. On the fatal day Guy 
Fawkes was to lay a tram to the 
powder and then escape before the 
ex])losion occurred 

(illy Fawkes was to ]>ose under the 


'I'hey soon made a way as far as the 
stone wall which separated the house 
from the 1 Parliament House, but to 
mine through this with pickaxes and 
iron bars was a task harder than they 
had anticipated. The wall was nine 
feet thick, and they realised tluit if the 
work was to be clone by February 7th, 
the day when IParluimcnt was to meet, 
more help would be needed Keyes 
was therefore sent lor from Lambeth, 
and John Wright's brother ('hrislopher 
was sworn in. 

Fawkes afterwards declared that all 
who took part in tlio mining “ were 
gentlemen of name and blood ; and not 
any was employed in or about this 
action -no, not so much as in digging 
and mining — that was not a gontlenmn. 
And while the others wrought,” he said, 
” 1 stood as sentinel to descry 


.ind held tin* ot Kegistrar 

and Advocate ol the ('oiisistcu y 
('ourt oi the (^illiedral (diiin li 
there. Among his schoollellows 
at York was 'J'homas Morton, 
alleiwaids Jhshopot Durham. 

A Man of Great Piety 

So lai trom bc'ing .1 niilian 
w(‘ are I old that (iuy was “ a 
m.in ol gUMt piety, ot exi*inplary 
leiiiperanK’, oi mild and chc'er- 
tul deiiu*anoLir, aii t*nemv ol 
broils and diS])utes, a tailhiul 
tneiid and T(*maikable lot Ins 
purutual at tendance* upon 
religious observaiK es ” His 
society IS said to have been 
sought by all the most dis- 
linguishetl for nobility and 
virtue. 

He was not, then, as the 
popular notion suggests, a mer- 
ccMiary assassin taking part in 
the plot tor hire, but an eiilhu- 
siasl whose* fanaticism had con- 
e|ut;red the better feelings ol 
his iialiiie. 

In April, it>o4, Winter, who 
had been sent to summon 


///v' /it'd fjttL ilff iont* 1 0 cm r of voiurn firui 

I t*micr/jKfCi iuiaou fi'jirjd' - 

rtditvfc yrne ac yuua navy' uOiict Cij foiV\' 

CTfciifctojfiiff Tyctn / itUfUi/ffncTitt 

ni f O^srpiucmiilihinnc tfc/ fca/itu e of i a 

i'lti r(hi )T ooitreAy /ul'o 

afir-C ef tumi/YiriXf if 

I loin fmpiitYe(HUtuInn*iy*J^, I ' 

///// frrfyfn n/h n mi ^ 

ir moiietit min hirn^O/t 

jt/rcf iriv 


1 0 1 */C I louot Tkf 
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The anonymous letter of warning to Lord Mounteagle that 
is said to have led to the discovery of Gunpowder Plot 


any man that tame neai ; and 
wlien iuiy nicm came near to tlie | 
jilace. upon warning given by \ 
me, they e eased, until they had 
again notice from me to proceed , 
and we seven lav m the liousi* 
and had shot and ]>ow<hT, and 
we all resolved to die in that 
place before w(* viekk*d or were 
tak<*n ” 

Plans to Seize all Power 

The de 1 (*rniJti(*d men worked 
away without rest until ( hrisl- 
mas’ h'vi*. anil dining that time 
not one of them, ext (*pl F.iwkes, 
was seen l>v any of the neigh- 
bours. Had prominent Koinan 
('atholics been seen going to the 
house sus])i( ion would have been 
aroused that they were attend- 
ing religious services there, and 
the place would liave bt‘en 
examined 

The idea of the conspirators 
was that after the Parliament 
House was blow'ii up with all its 
occupants, J aines’s daughter 
IClizabeth, who was staying at a 
house near ('oveiitry, should be 


Fawkes, arrived in London with his 
companion, and a few days later 
'riiomas I\;r('y was invited to Catesby’s 
lodgings, whc'iehe nu't Thomas Winter, 
John Wright and (niy Fawkes. As yet 
he knew nothing ol the plot, but when 
he reniarkefl ” Well, gt*ntleiiicri, shall 
we always t^dk and never do any- 
thing '' ” ('atesby dr(‘w him aside aiiil 
whispt*recl to him of .something that 
was to be done 

Ht*lore disclosing particulars of the 
scheme, luiwever, (atesby suggested 
that all of them sliould take <i .solemn 
oath ol seiTecy, and accordingly a few* 
days later they met once more in 
another house and took the following 
oath : 

” You shall swear by the blessed 
Trinity and by the sacrament you now 
propose to receive never to disclose 
directly or indiiectly, by word or 
circumstance, the matter that shall be 
prciposcd to you, to keep secret, nor 
desist from the execution thereof until 
the rest shall give you leave.” 

The conspirators took the* oath upon 


name ol Johnson as Percy's servant, 
and he was to have the keys of the 
house. It was also decided that a 
house should be taken at l^aml>eth at 
which the powder and other combust- 
ibles should be collected in small 
qiiantitie.s at a lime. T^atcr they could 
be removed by night to the house at 
Westminster. 

Another conspirator wiis now sworn 
in, Robert Keyes, and he was to have 
charge of th<* house at Lambeth. 

Laying In Provisions 

When Parliament was adjourned in 
ibo4 the various conspirators decided 
to go to their homes in the country and 
to meet again about the beginning of 
November, but it was December iith 
when the confederates assembled and 
went to the house at Westminster. 

The plotters had provided themselves 
with tools for excavating and had also 
laid in a good store of hard-boiled eggs, 
baked meats and pasties, so that 
suspicion might not oe aroused by a 
constant going to and fro for provisions 


seizt*d, proclaimed as t)ui*eii and h(*nce- 
forth brought up in the old faith 'J'hert! 
was also to be a rendezvous 111 War- 
wickshire where supplies of horses and 
arms would be ready to start an insur- 
rection and seize all power. 

Almo.st from the first there seem to 
have been qualms of conscience or 
family feeling about blowing up the 
innocent with what were regarded as 
the guilty, and some of the conspirators 
wanted to give warning to their 
relatives who would be present, so that 
they might e.scape the general holocaust. 

While they were discussing these 
matters the meeting of Parliament was 
put off from February 7th to October 
3r(l followiifl^. The conspirators were 
glad, for they now had abundance of 
time to mature their plans and add to 
their numbers. They at once decided 
to separate till after the Christmas 
holidays, and then to meet again and 
renew their mining operations. In order 
to avert suspicion they were to see 
little or nothing of one another during 
the interval. 
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In January two more wore added to 
the number ot consj)irators, John 
Grant aiitl Kobert Winter, they 
previously having taken the odtli ot 
secrecy in the presence of C atesby and 
Thomas Winter Kobert Winter was 
the elder bi other of Thomas 

About this tune too, an old servant 
of ( atesliy, Ihomas Hates, seemtd to 
show bv Ills behaviou! that he hdd 
some siispitmn, and so it w^is dc tided 
to bind him hy tht oath of secrity, to 
ensure that he should not disc lost 
an>thinfi; Ih was u ally the oiil\ man 
among the plotteis who was of mtan 
station 

In I ebruary tlu conspiratois lesiimed 
then woik it W i stmiiistei , find b\ 
almost supf t human t i tiuns pu Hid 
half way through tlu stoiu wall 
Pertv find ( ateshv who wen unusu<ill\ 
tall men, found it very 
fatiguing to woi k dj> find 
night 111 «i stoopi ng 
position in tlx rniiu 

A Sudden Alarm 

Oiu inoining whilt 
they wire at woik they 
siiddtTil> lx aid i iiish 
ing noisi in 1 1 1 11 ii neutlv 
dioM thnr lx xls ^t 
tiT t tlu \ thought thi V 
Wife d 1 SI o V ( i < d but 
1 aw ki s who w IS s( nt to 
Kconnoitii loiind tliat 
OIU Hiight, to whom tlu 
< ( 1 1 1 1 lx long od w IS 
silling otf his < o ds m 
oTilt 1 to mo\< to another 
part find It was till noise 
<>l th( shovillmg of tlx 
coals that tlu \ Ind heaid 
I awkes notui d tlxit the 
plan w IS a I ng( Vfiiilt situated imme 
iluttl> iindinu ith tlu House of Lords 
thi very jdai i tluv luided loi their 
purpose 

1 he ihllii ulties ot lairying the mine 
through tlu lime toot wall wire more 
and mori Ik mg iialisid llu con 
spiratois li.iicd that the heavy blows 
necessiiy to luealv up the storu would 
hcMrd \t anv moment water 
might tlow thiough fiom tlu lhaines, 
and subniiige them, and every night 
the materifd that had l>eeTi mined had 
to be i allied out and '^oiead m the 
garden 

After some disi ussion it was decided 
that the vai ant ci llai should lx hired 
in Percy's name it being explained 
that he needed a (cllai in which to 
keep his wood and loal As soon as 
possession was obtained the mine was 
abandoned and then twenty barrels of 

E jwder, which had been collected at 
ambeth, weio bi ought across the 
river by night and placed in tlie cellar 
Laige stones ancl the iron bars and 
other tools used in mining were thrown 
among the barrels, as Guy Fawkes 
afterwards declared, " to make the 
breach the greater," and the whole was 
then covered with faggots and billets of 
wood To complete the deception a 
quantity of lumber and a number of 
•empty bottles were also placed in the 


cellar, as though it were a dumping- 
ground for rubbish 

Hv Mav ibo5 evervihing was re.idy 
Allogcthei about ^0 Cftsks loiitaming 
two tons of guiifxiwdei hafl l)t*en plai ed 
in position in the cellar I ht entrarue 
was thdi closed but ceitfiiii inaiks wi le 
put on the door made bv which the 
const)ir,itois might know wludher an\ 
one had entered m then absence 

Neatly fivi months must i laj)se 
bifoie the nut ting ot Pailiamenl .nul 
so that no sus])i< ion might bi firouscd 
thfough tluir Im mg sun togcthii tlu 
])lotttrs (UciiUil to sejxnati 

Cjuv I awki s vv is dc spate hid to 
I Ifiiulers to consult with one oi two 
likclv sympathisers among tlu 1 nglish 
iclugcis and sikui .ittci hi*- tttuin 
P.itli.inu nt Wfis tinthc f pioiogunl fiom 
October pel to Novcmbii 5th llu 


coiispiiatois weie alarmed loi Huy 
feared that these iipc'atcd ]>ToiogatKnis 
indicated the discoveiy ol then plot 
Careful observation, however, did not 
coiifiim these kais, and llu suspicions 
weit allayed 

( ati'sby had always icalised tlu iin 
portance, should tlu* blowing up ol the 
Houses of Parliament prove successful 
ol having a military loice ready to pul 
down any resistance in the lountiy 
Horses, aims, |)Owdei and other muni 
lions wen therefore purch.ised and 
distributed in the houses ot the \ ai lous 
I onspimtois in the Midland C ounties 

The Need for Money 

At Michaelmas Pe^re y aiul ( atesby 
met by ap|K)tiitmc nt at liath <nid they 
decided that it was necessaiy to add 
two or three* persons ot wealth to the 
(onspnary m order th.it further money 
might be provided for gathering sup 
plies 

Aitei thK usual oath of secrecy there- 
fore*, Sir Everard Digby, Ambrose 
Rookwood and h rant is Ireshain, the 
latter being a near relation of Catesby 
weie informed of the plot 

By the way, it is inteiesting to remem- 
bei that Rookwood rented C'lopton 
House near Stratford-on-Avon, to 
which, it IS said, Shakespeare often used 
to walk out for the purpose of reading 
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and studv mg books m the library then . 
Shakespcaio used C lopton Ilnuse* as 
the original oi Petiiu hio’s loimtiy 
house when some* of the siene-, in 
Ihe laming of the Shrew an Kud 
Did sli iki spiMie ivii suspect whit 
w.is going on He w is liv ing m Stiat 
foul at llu* time It would be inlei 
cstuig to know what he said iiui 
thought v\lu 11 lu li nut that his lu igh 
Ikuii at llu ManoT House was niixcil 
u]) 111 till tinibli plot and lat<*i when 
tlu uiws emu that lie had Ixt'n 
hanged as .1 ti alter 

Koo1vwck)i1 was vi i\ lai liom being as 
callous as some ot llu otliir le^nspira 
tors lor wt .ue told that lu expressed 
stiuples of (oiisiitiue iespi*ctiug the 
lawfuliuss ed the action 

Hv bunging Jus kiiisman 1 ram is 
licshim into tlu scent ( i 1 e*sl>v made 
his gic it blmuli I Hut 
1 1 ( s h .1 in s moiu \ was 
tu ( cli (1 nul he agn i d to 
linnish /i 000 lowanls 
the scheme Hut from 
till* fust his s 1 n I 1 Illy 
sum-, to hivi b<*i*n sus 
pe i ti (I by tlu other con 
spinitnis, and ( atesby 
soon u pe ntesl that he h.id 
adimttiil lusham into 
the ( on spirac y at all 
hulled from the advent 
ot 1 n sham we It 11 11 th it 
( atesby had feaiful fere 
boelmgs and ominous 
el learns, portending 
f.Lilun 

Final Details 

As the meeting of 
P.ii li am ent was iww 
a p p r o .1 c h 1 n g the tinal 
eje bills of the plot wen ananged. It 
was cle ( uli d that (juv I awkes as a man 
e)f approved couiage anel of i*xpc*nence 
in enuigemu's should be entrusted 
with Jiimg tlu giinpowdi! He* was to 
do this by iiu.ins eif a slow burning 
malt h, wlni h weuilel allow him a t|uarte*r 
e)f an hour lor his escape lx*iore the 
expUisuin te)ok plaee He was at eince 
to einbaik on a ve'ssel m the river and 
pioeeed tei Haiule is, with the news ol 
what had happe lu d 

Sir 1 verard Digby was to assemble a 
number of sympatlietu gentle*incn on 
Ne)ve*mber *)th at Dunchuuh in War- 
wickshire UTieh*i the pietenee ol hunt- 
ing, anel as soem as th<*y leceived 
notice that the blow in London had 
been struck they we'ie to seize the 
Piincess Elizabeth anel proclaim her 
yiieen J hen tlu'y were to obtam 
hoises Iroin \\arvvick ( astle dind 
armour fiom another mansion, " and 
oy that time," saiel Cdt(*sby, " 1 hope 
some fi lends will tome anel take our 
parts ’ 

If Henry Prince of Wales or Charlea 
Duke of Yoik were not 111 the Parlia- 
ment House with the King, Percy was 
to seize them and carry them with all 
speed te) Dunchuirh 

But now the question again arose 
as to which, if any, of the peers who 
professed the old faith were to be 



The actual dark lantern found on Guy Fawkes which is now preset ved 
in the Bodleian Library at Oxford 
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saved from destruction. Most of the 
conspirators had relatives whom they 
were very anxious should be warned 
to stop away. Hut Catesby emphasis<‘d 
the danger of any such warnings, and 
was all tor allowing the innocent to be 
Vdown up with the guilty in wliat he 
considered the good cause. 

Tre.sham, however, was very in- 
sistent an<l j)assionately requfisted that 
waniing should be given at least to 
Lord Mounteagle. There was s(»ine- 
thing oi a .squabble, and 'J'reshain 
hinted that the money he had promised 
could not be found at once, and it 
would l,H‘ better to defer th(‘ execution 
of the ]>lot tdl the closing <»f Parliament, 

He seems to hav(‘ 
taken no further pari 
in the consnllations 
of the conspirators, 
and when later on | 
they fled 1 o t h e | 
country h<* nunained 
in Lonchm and made 
n o s e c r e t o I his 
prest*nce there. 1'his 
IS sigiiifiLant, in view 
of whiit hajipened 
afterwanls, as we 
shall see. 

A Fatal Supper 

Oil October 26th, 
ten days before 
the meeting of 
Parliament, Lord 
Mounteagle quite 
ii n e X ji e c 1 e d 1 y an- 
nounced that he was 
giving a supper at his 
mansion in Hoxton. 

There was no appa- Fawkes being 

rent reason for such 

a gathering and he 

had not been at the house for at least 

a month before. 

Alxuit seven o’clock, while a.ll the 
guests were at table, a letter was 
brought 111 to him by a page, who said 
he had received it that same evening 
from a man m the street, whose features 
he couUl not distinguish. Lord Mount- 
eagle opened tin* litter and handing 
it to a, gentleman in his service rather 
ostentatiously ask<*d him to read it 
aloud. This is the letter, with the 


have burnt the letter, and 1 hope God 
will give you the grace to make good 
use of it. To Whose holy protection I 
commend you.” 

Who wrote the letter ? Nobody can 
say for certain, but there seems every 
likelihood that it emanated from 
Francis Tresham, though it was not in 
his handwriting. Mounteagle was his 
brother-in-law, and we learn that he 
was " exceeding earnest ” that this 
peer and another, who was also his 
brother- in -law', F-ord Stourton, should 
absent themselves from Parliament. 

It is mor<‘ than likely, however, that 
he had done more than inspire an 
anonymous letter, and it is jirobable 



examined before King James 1 on the night of his arrest 
From the drawing by J. McL. Ralston 


that he had actually disclosed the plot 
some time before, and that the letter 
was only a blind to conceal his treachery 
and give an opportunity for a plausible 
story for public consumption. 

However, whether that l>e so or not, 
J-ord Mounteagle took the letter that 
same evening to tht; Earl of Salisbury 
at Whitehall, and as soon as the Earl 
had read the letter he told Mounteagle 
that ” he had done like a discreet 
nobleman nut to conceal a matter of 


with having written the letter. They 
had previously decided that if he con- 
fessed the fact or confirmed their 
suspicions by his behaviour, they would 
stab him on the spot. But he denied 
the charge with such firmness and so 
many solemn oaths that although they 
still doubted his sincxjrity they hesi- 
tated to kill him. 

Catesby sent Guy Fawkes to the 
collar without telling him of the 
dangt;r he ran. He was told to observe 
whetlier the private marks placed 
inside hiid been disturbed. Accordingly 
he went, examined the cellar carefully, 
found everything as he had left it, 
and returning gave Catesby and Winter 
his report. 

Warning to Fly 

This rather reas- 
sured them, but when 
on Sunday, Novem- 
ber 3rd, they learnt 
that the letter to 
I.ord Mounteagle had 
been shown to the 
King, w’ho attached 
great importance* to 
it, thi*y were troubled 
exceedingl y . T h e y 
therefore determined 
to have another 
interview with 
Tresham, and we are 
told that w'hen this 
took place Tresham 
spoke like a frantic 
man, declaring that 
to his certain know- 
hidge the whole Plot 
was discovered, and 
ight of his arrest thatthey were all lost 
men u n h* s s they 
saved themselves 
by instant flight. 

Nevertheless, owing to some un- 
accountable infatuation, the conspira- 
tors decided to see what happenecl on 
thf* following day. It was arranged 
tliat Cate.sby, John Wright and Higby 
should leave London on the following 
afternoon. F'awkes, with the courage 
which he had shown right tlirough, 
took up his station in the cellar. 

On the afternoon of November 4th 
the Ixird Chamberlain £«id Lord Mount- 


spelling Tnod<*niised and punctuation 
addl'd : 

“ My lord, out oi the love 1 bear 
to suine of your friends 1 have a care 
of your ]>reservation. There lore 1 
would advise you, as you tendiir your 
life, to devise some excuse to shift 
of youi uttendanci,* at this Parliament, 
for God and man hath concurred to 
punish the wickedness of this time : 
and think not slightly of this advertise- 
ment, but rc'tire yoiirsell into your 
country, where you may expect’ the 
event in safety. F'or though there Ik? 
no appearance of any stir, yet 1 say 
they shall receive a territile blow, this 
Parliament, and yet they shall not see 
who hurts them. This counsel is not 
to be condemned because it may do 
you good, and can do you no harm, lor 
the dai^er is passed as soon as you 


such a nature whatever the consc*- 
qiience might prove,” 

Treachery Firmly Denied 

News of tile delivery of the letter to 
Mounteagle and its disclosure by him 
to the Secretary of Stati?, Lord Salis- 
bury, reached '1 noma.s Winter, and the 
news was at once conveyed to (^tesby. 
They became greatly alarmed, but 
before telling the other conspirators 
(lociilod to make inquiries as to whether 
the pUd was actually discovered. Should 
their worst fears be confirmed they 
would warn their confederates so that 
all might take flight. 

They at once suspected Tresham, 
though he had been absent in North- 
amptonshire for at least a week. He 
returned to I.x^)ndon on October 30th, 
and Catesby and Winter charged him 


eagle visited the cellar on some pretext 
and tusked casually to whom the large 
quantity of fuel stored there belonged, 
(^n learning that it was Percy’s, they 
went away. 

Fawkes was alarmed, and went and 
told Percy, but returned to his dan- 
gerous post, determined, as he. after- 
wards declared, to blow up the House 
on the first appearance of danger, and 
so to perish together with those who 
might come to apprehend him. 

Just before midnight, on the eve 
of November 5th, Sir 'fhomas Knevet, 
a Westminster magistrate, with a 
numlxir of assistants, went secretly 
and suddenly to the House. Just as 
they arrived Guy Fawkes was stepping 
out of the door. He was detained, while 
Knevet examined the cellar. Under 
the billets of wood were found 36 
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barrels of powder, and Riwkes was 
then seized, bound hand and foot, and 
searched On him woic found a watch, 
slow matches and touchwood, lo 
p;c'ther with a dark lantern, wlm h, liy 
the Wtav, now in the HotUeian 
Library at Oxford 

He at once confess d, and Knevet, 
leaving the prisonc^i in charge of a 
guard, hurried oil to the Karl of 
Salisbuiy 

The l^ivy ('ouncil was summoned 
to meet in the King's bedchanibcT, and 
Fawkes was bi ought before it and 
questioned As f^ord Sahsbui\ s«iid 
aflerw.iids * He wds no nion* dis- 
rn4ived than if he li.id bo<‘ii takt'n foi .i 
])OOT iobb(i> on the highwciy '* He de- 
clared that Ins naim was John Johnson, 
and that he was a seivant ol 1 homas 
IVtc^, and that if In had not bo« n 
taken that night hi would have blown 
u]) tlu Hpper Houst wiicn the King, 
loids bishops .ind otheis were 1h«*ie 

To Blow the Scots to Scotland 

When th< King aski d him how he 
could ( onspiK against hi-» chiklTen <in<1 
so in iny innot c nt souls hawkes 
answiKcl ‘ n.nigiioiis diseases it- 
cpiiie «i d mgeioiis u nu dy " And when 
(]ues1ioiKd b\ some ol tlu* Scottish 
courtuis he told the in liercelv that one* 
ol his obu'cts was to blow the Scots 
bac k ag.im into Scotland " This w i*- a 
home tin list for when [.ime^ < ame from 
Hotl.ind he 1)1 ought with him a whole* 
hoide ol himei\ Scot* who wen iiow' 
liMiig on the tat oi the* land 

(fiiV hawke-^ would not disclose the 
n lilies ol the otlui conspiralois, and he 
was sent uiul(*t stnet guard lo the 
Tower ol London 

Meanwhik, the othci conspiiatois 
had ti.i veiled into tlu Midlands and 
gathered .it Jlolbtach, a house on the 


bordc'rs of Staffordshire The Foman 
Catliolic gentry all lound w'ould have 
nothing whatev<*r lo do with the plot, 
and the common people wen* quite 
inditfiTont Ihcy de(.uled. ther(‘1ore, 
to make a stand at Hcjlbeach and sell 
then lives clcMtly Su hvc*rucl Ihgby 
forsocjk his fellow < onspir.dois and 
went away, but ho was soon after cap- 
tured and taken to London 

The Last Desperate Stand 

While the plotters were w nting for 
the.uiivalo! tlu Sluniil ol Woneslei 
shne with an arniccl forte to lake them, 
an accident happened which 1he\ 
IcMikcd U])On as a bad oitu n \ pl.itc 
with some gunpowdc*r w.i» di\mg ovii 
a l.iige hie when a h\e coal shot into 
it and tlie whole blew up with <i tre*- 
mi'iidous e\])losion 

t iirioiislv enough, a huge b.ig id 
gun])owdti close by wancairu'd bv tlu 
c \l)losK)n thioiigh the loot, witlioiil 
being Ignited It this h.id gone otl the 
house woiilcl ha\t b(‘en blown iq) .nul all 
the ( onspiiatois dc stioycul \s it w.is, 
seveia ' (>t them, me hulnig ( ate sh\ wei t 
severe 1\ binned 1 hi me idt nl shook 
Hull ccmtuloiice and lhc‘\ began tobi 
hevetiiat Piovuloiuc w. is against them 

Kobett \\ iiite* now ran awav, and 
also Thomas Ikitcs, Cateshv sc tv ant 
riu she nil's torce .uiiv(*tl, ind the 
assault was be gun Almost * the 
In ginning tlu* two Wrights and t atosbv 
.ind Pi'uv were killed KooIvwcmmI w.is 
iiaelh wouiickul, .md soon all were 
over])ow< i<*d 

1 he lem.uiiin ccmspir.dors were 
arrested shorth afteiwauls, .md .ill 
wc'u* sent to 1^3iuioTi Although (luv 
Fawkes, und(*r exaiiiiiiatuiii, had m<*ii- 
tioiied Tic'shain as being m the plot, 
that coiispiiatoi was not arrested till 
November i‘)lh, and although he w.'is 


sent to the Towc'r lu- was treated with 
great consider, it ion, aiul his wife and 
sc*rvaiit were allowed to be with him 

Guy Fawkes Confesses 

Ihit on Dceembci jpd he dic'd .end 
the* explanation give n was that h»' had 
been sutlc'img tiom a dangi*rous .ind 
painful disc .ise, wine h giadii.ilh became 
worse* t ill he* p isst‘d iiwav It is believe'd 
by some th.it lu was convementlv 
poisoned, so th it lu* might not s.iv too 
nuirh abenit Loul Mountt*agk*. who h.id 
bc*e*ii involv(*cl in .i pievious c ons]>ii.u v, 
but had re e*stabhslu*d his l<)vall\ by 
(lia losing the (ninjiowdei Plot 

A lull (onf(*ssion was <*\toili'd Irt^m 
(fiiy hawkes by duel torture bill .ill 
thiough he showe*d himself lull erf 
eouiagt* Me and the otlui smviving 
])lottMs weie clnlv tried .md found 
guiltv of tie asoii, and .ill wei<* e\i*( uled 

The End of the Conspirators 

Ol tlu* ongin.il thiileeii onlv e'lght 
h.iel smvived Ihgbv Kobeit Winter, 
(rrani and P.iti*^ weie drawn on 
sledges and hmdlis to .i seatlold m 
St l^.eiiTs ( hnielivaid, and we’te there 
(•\c*(ulid I Ik lu \t d.iy J hom.is 
\Vmt(*T, Kookwood, Keves and (my 
1 awkes win di.iwn fiom the lowc*r 
to Olil PaliUc \aid .it We stmiiistt'r, 
o])posil( the Pirhamcnt House, where 
they .ilso We le t \e*< iite d 

ft IS (liffu lilt loi us to leahse m these 
days how the daring and e ompiehen- 
siveness ol tlie plot stilled Ivnglaiul 
and indeed all 1 mope Men everywheic 
ol all faiths wen* honihed, and tor 
centiuu's (iimpowder lie.iscm and Plot 
has be*en leiuembe ud, .md the cieli\er- 
aiue of the King and ]*arlianu'iit celc*- 
brated by the lighting of l)Oiilire*s, the 
burning of *' guys," aiul the letting off 
of fireworks 



The lut rtand of the Gunpowder Plot conspirator* at Holbeach House m Staflordshire. From the painting by Ernest Crofts, A.R.A. 
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iter these trees had been buried for generetions end had become fos^ised, the land was uph^ed, and the 
Sr KruSToiX^. wore away Uie soU till the petrified trees were left open to the sky. They now teU the story of their past 



THE PETRIFIED FORESTS OF THE PAST 

We know a great deal about the vegetation of past ages by the examination of fossilised remains of plants 
that have been preserved for us in the coal measures and elsewhere. In some parts of America the fossilised 
remains of tree trunks are found lying about on the surface of the ground, and the interesting story of how 

these came to be there is told on this page 


I N various parts of America there are 
what are known as “ p(itrifit‘(J 
forests” where are found Iho 
fossilised trunks and hianches of trees 
which grew in long distant ages when 
the mastodon roamed the earth and the 
horse had not yet been evolved from 
the little three' toed animal known as 
tlie protohippus. 

t)t course, in Kngland we sometimes 
romr across the trunks of trees of the 
CarlioiuferoLis ])eriod standing upright 
in the co«d seams, but. in Aiuenca. the 
strange thing is that over large areas 
the fossilised tree trunks, some them 
of huge size, are found lying about on 
the surface of tlie c^arth. 

It is interesting to know liow they 
c ame there, and tJie first thing we learn 
about tlumi is that they are evidence of 
a changed climate. In tlie hot arid 
regions of Ari/.ona there an; nuuiy of 
these fossilised trees lying about in 
regions where, owing to the dryiic'ss, 
little or nothing will grow except 
cacti. Yet it is evident from the 
existence of these trees that at one 
time the climate of Arizona was humid, 
and that plenty of ram tell there. 

What hajipcned is that hen*, stretch- 
ing over many square* miles, was a vast 
and flourishing forest, but in some way 


it became covered w'ith water and then 
mud and gravel were slowly deposited 
until the wdiole forest was covered. 
The pressure from above s<iuee/ed the 
mud and gravel into rock, and then, 
owing to some upheaval, the land once 
again was raised above the level of the 
water. The rtwersc process tlu‘n began, 
and owing to weathering, that is the 
ac'tion of wind and rain and river, the 
rock was gradually broken up and worn 
away till thousands of the.sc; fossilised 
tree tr*inks were once more exposed to 
the light uf the sky 

Dispersing a Forest 

Often the water carried them away 
to a distance, Ironi whtjn* Diey had 
originally been buried and so wc* find the 
fossil trees not only on the acii»''l site 
(»f the forest, but many mdes away 
from it No doubt bcjiieath the surface 
there are thoiiscuids of other fossilised 
trees yet waiting to he exposed. Some 
of th(! trees are cj a* well jireserved. 

The trunks nu asure from 150 to 200 
feel in length, and from (> to 14 feet in 
circumference. Tlui rcx>ts of nuiii}' of 
them are also exposed to vkw. In one 
case a large fossilised tree-trunk lies 
across a canyon, forming a natural 
bridge on which men cross the chasm. 


The trunk is in lui excellent state of 
preservation, and though the mots are 
not thi*re we si'c the places where they 
joint'd the trunk. 

M'hese trees flourished millions 
years agf>. 'rhey were ctme-beariiig 
trees and in some ('uses wt* tind the 
h>ssilised cones. Similar fossilised trees 
are fouiul in the YellowsttMie l*ark and 
other regions ot Western America, 
though not so inanv of them as in 
Arizona. It is not only in America, 
however, that forests havt* been sub- 
merged ; the same thing has luqipeiusl 
111 Kuro]>e and even in Kngland, 

Kounil our coasts at various jximts 
there aie old land surfaces which are 
wholly or partly sufunergtid, and which 
contain tht* stumps of trees Some- 
times these are erect with thoir roots 
buried m the old soil in which they 
flourislied. Of course, all these sub- 
merged forests are not of tlie same age ; 
some date lint k tliousnnds ot years 
before the others. Submerged foresbs 
have bet*n found near Sharpnes.s in 
(lloucester, in Cardigan Hay, St. Hride’s 
Bay, and Swansea Hay, near the mouth 
of the nver Harret, and off the c exists of 
Devon and Somerset. Also there are 
piN'it-heds in which tree-stumps art; 
standing just wIuto they grew 





WHY SOME PEOPLE HAVE TO WEAR SPECTACLES 



In these pictures we see why some people have to wear spectacles and why with the lenses in front of their eyes they can see clearly. 
When the sight is good the rays of light entering thp; pupil are focused exactly upon the retina, or curtain, at the back of the eye and 
a clear image results. When a person is long-sighted it is due to the shortening of the eyeball, with the result that the rays, instead of 
being focused on the retina, have their focus behind it and no clear image is thus formed. On the other hand, a short-sighted person 
has the eyeball lengthened, and the rays are focused before they reach the retina, also with the result that no clear image is formed on 
the retina. The bottom pictures show how convex and concave lenses, by bending the rays of light, focus them at the right point 


THE VALUABLE EGG OF AN EXTINCT BIRD 


I N the year 1^44 the last known living 
specimens of the great auk or gare- 
fowl were captured off Iceland. It 
is a thousand pities that this happened, 
for the bird, which was a relation of the 
guillemots and puffins, was a very 
interesting creature. 

It was the only bird found in the 
northern hemisphere which was unable 
to fiy. We know that in the southern 
hemisphere there are penguins of 
various species and that the wings of 
these are mere flappers which are no 
use at all for fliglit. The wing.s of the 
great auk were of a similar character, 
and resembled tliose of the penguin in 
general appearance. 

This curious and interesting bird 
was about the size of a goose, and while 
it was white beneath, its head and back 
were covered with black plutna,ge. Its 
legs were placed very far back under 
its body, and so it tiad the curious 
appearance of sitting on its tail when 
really it was resting on its legrs. 

At one time it was quite a common 
bird, and was found from the Bay of 
Biscay right up to Greenland. The 
greatest numbers lived on the rocky 
islands near Iceland and off Newfound- 
land. 

Of course, like the penguin, the bird 
was quite helpless against human 



This specimen of the egg of the great auk, 
a bird now extinct, was sold auction and 
realised 3x5 guineas. Only seventy specimens 
of the great auk's egg are known in the world 
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enemies when found on land, and as its 
feathers were in great demand it was 
killed in large numbers, so that in a 
few years it Ixxame extinct. 

Very few specimens of stuffed great 
auks appear in museums to-day, and 
there are also very few eggs. There arc 
tHJlieved to be 22 specimens of the bird 
in Great Britain, and only about 
70 examples of the eggs are known 
throughout the world. When one of 
these eggs is put \ip for sale in the 
auction room the bidding is very keen 
and the price realised '-is always large. 
Even a damaged specimen will fetch 
more than £100, and a |^ood specimen 
has been sold for 315 guineas. 

The great auk was found in Great 
Britain, having been recorded in the 
Outer Hebrides since 1684, but it had 
become rare as a British bird by the 
begimiing of the nineteenth century. 

The eggs of the preat auk resemble 
thos(i of the razorbill in general color- 
ation, that is. they are pear-shaped and 
whitish or pale brown, blotched or 
spotted with dark reddish-brown and 
black. Some of them exhibit a p’een 
tinge. The great auk lived chiefly on 
fish, and it was a very powerful swim- 
mer and diver, using its small wings to 
paddle it along swiftly under water. 
Its note was a low croak. 





THE LIFE-STORY OF THE COMMON BLUEBELL 



On this Mge we see the life-stoiy of the common bluebell or wild hyacinth from seed to mature plant On the left is shown the blue-black 
of the plant germmating among the dead leaves on the surface of the ground where it has fallen from its parent plant The root 
grows downward and then a sUt appears m the cotyledon or leaf part of the embryo and from it grows the first green leaf The tip of 
Uie cotyledon sucks food from the embryo and this accumulates at the base of the cotyledon, swellfT, and forms a small bulb Leaves 
now form and grow up while the bulb increases in sise and descends by growing longer and putting out roots The largest root, known 
as a contractile root, helps the bulb to descend and then decays, leaving a scar on the bulb The leaves develop and a flower stem rises on 
which buds form, that open into flowers, and when these are fertUised th^ develop into seed-heads which burst and scatter the seeds 
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AN ANIMAL THAT LEARNT BY EXPERIENCE 



The American bison has a strangely shaped but impressive head. The long black hair on the back of the head and neck give an 
impression of greater size than the animal really possesses. The bison has often been regarded as stupid because in early days herds 
used to allow themselves to be shot down without attempting to escape. But the animal was not so stupid, after all, for in course of 
titoe it learnt to fear man, and when a man was sighted, even two miles away, the bison herd would run, not for one or two miles, 
but for seven or eight miles. Above we see a buU. On page 239 is a cow bison and a calf 
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THE DESTRUCTIVE DEATH-WATCH BEETLE 

The death-'Watch beetle is a terrible pest, and has ruined many a fine tirnlnrcd loof Hundreds of 
thousands of pounds have had to be spent in fightini|[ the insect and repairing the damage done by it Thi grub 
or larva which does a great part of the boring is armed with minute horny pegs, directed out and backward, 
with which it presses upon the sides and top of tht bore-hole, and thus obtains great driving power for its 
destructive jaws Here we read the story of the death-watch btclle 


T ur insitts irt 11 m rk lUsl fots 
of 111 111 on tht I irth to tl ly 
11 k \ sjnt ul (list ISC iiitl dtsliov 
liumm lues by Ihousiticls llu-y 
cU\()ui ihc food siipphts of nun ind 
mini il Hid tht\ puv upon tin 
woodwork ol Ills buildups wittkini^ 
111 ni\ i liomi ind diniij,iiiR ni inv i 
si iti ly I me 

Duiin^^ the p isl few Its hiindtc ds 
of tlunis mds of ji ninds li ivc h id 1o be 
(xptiidid in I n^l ind done in it stormy 
lilt dimiRt tlont in t itludi ds intl 
jniblk buildings ind t Id m insions bv 
the d< illi-v\ lit h b (tic 

This tmv iiiLiiu lililt nion thin n 
tpintci ot in mill in Uii^lh ind dirk 
blown ill t oloiit t IT t It s on its it 11 work 
out si^ lit of in in who onl\ knows 
of its tMslciKt. b\ the t unoiis lit kin^ 
sound w hit h it niikts iiid which liis 
f^ut n it Its p iptil 11 n iiiK 

J lit dt ilh w It h betllt ROts through 
tilt \ iric us st iRts ol litc tominon to 


insdts ol ils kind Vs a btttlt it 
t lilt iRt s some tinu bitwctn Apiil ind 
June iioni dtciMiiR oik ticcs in the 
ojHn iir Ol licuii the oik ot ilicstniit 
tiinbcisof nit 1C lit buildings 

Ihc 11 the in lie bettk s c ks 1 III lie 
ind tins it doc. b\ tht curious 1 ijipin 
sound which in the old di\s ot upi i 
stition ( iiistd so miith it ii It v\ is tin 
nustc.rv ol the unseen ind unexpl lined 



The death-watch beetle boring into a beam 


sc undthit inidc pc c pic think then was 
St me tiling sujK in it III il ib nit it Piob 
iblv on more thin one ccc ision onu 
piomnu lit ]>( ison did icinilh tin 
liter the ticknu s niiid w is lit iid 
Il v\ou)d be strode with jx oplt 
dMiiL tve.t\ hour il tin re wtie not i 
( oine idi lie t ot tin kin(Ic\tr\ now iiid 
Ihtri 

1 he bettk in ikes its iluthinu 
t i])pin^ by n iiv upon it trout ItRS 
ind leilin it b k1\ 1 uw ird so\tn oi 
tl) hi tinii s in r i]nd sue ( e SSI n stiikin 
t it li tune i sh ii ] bk w up ni the siir I ii 
ol the wood with th tr nt }>ii1 ol its 
he ul 

It )sue s e if^ht t ips in i ilht i k ss th in 
i setontl ind the mniunt it steps 
if the re is ni itlut bettk within ht mil) 
this will iij)l\ bv tipping buk in the 
sunt in inner It is tk ii from this 
th it the dc ith w ilth bictk tan ht ii 
though whtrt its organs ol he iring an 
'^itu'itcd IS not know.i with any 



“'.til! 


J' 


ThT^hrt^Mh shows how the fieht with the deeth-watch beetle is carried on Men wearing gw-masks are spraying a 
This damaged timbers m a church belfry The beetle m the upper picture has been very much enlarged 


poisonous 
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WONDERS OF ANIMAL AND PLAN! LIFE 


a^rtainty. They are believed to be in 
the antennae or feelers. 

The beetle will ro on tapping for a 
very long time. Dr. Charles Gahan. 
Keeper of the Departmenf of Kntonio- 
logy at the British Museum, tells us 
that a female that was raptured a few 
years ago was jjlaced in a small box. 
where it continued to live 
for ten weeks, and at almost 


the* next spring. If, however, the 
building is artificially warmed, they 
come out earlier. 

The booties have wings and are able 
to fly, anti in one churc)> they were 
very abundant and became a nuisiince 
to worshipiH‘rs as they flew about. 

Sometimes they attack furniture. 


such as old oak bookcases. While in 
the ordinary way they do not attack 
any timber but oak and chestnut, a 
piece of Scots pinewood from an old 
City church in London was found 
completely riddled with the holes of the 
dcath'Watch beetle, so that it would 
seem that the insect will attack even 
this kind of wood if it has 
lost all its resinous miitter. 


any moment throughout the 
whole of that tirnt: it was 
rocidy to respond by tap- 
ping its head against the 
iSottom and sides of the 
box. to a .sfumd made by 
tapping at the same rate 
with a pencil or anything 
vvilhin a few yards of its 
prison. 

After pairing the female 
beetle lays about 8o white 
oval eggs in cracks and 
crevices, atxl also on open 
surfaces of old wootl. 

Feeding on Wood 

Then a few wt.'oks later 
the parent beetles die, but 
trom the eggs there hatch 
out little whiti.sh grubs that 
seek a tiny crack in the 
timber in which they Cf>m- 
inence boring. All that 
summer and during two 
more they feed oii tlie 
wood, honeycombing the 
timb<M* with tunnels. When 
full-grown the grubs are 
about half an inch in length. 

Then late in the tliircl 
summer they tunnel to- 
wards the outside of the 
wood, and when very near 
the surface change into the 
chrysalis or puna stage. 
From that stage during the 
same autumn the beetles 
develop, and gnaw their 
way out of the wood in 



An oak beam in a London church which has been badly damaged 
by the death-watch beetle's ravages, and parts of which will have 
to be replaced by new timber, while the rest will be sprayed with poison 


In recent years wide- 
spread alarm has been 
aroused by the discovery 
of the ravages of the death- 
watch beetle in many of 
our finest cathedrals ' and 
other buildings. Many 
thousands of pounds had 
to he sjJent in restoring the 
roof of Westminster Hall. 

Working In the Dark 

The grub’s habit of work- 
ing in the dark and not 
coming outside the timber 
until completely t r a n s - 
formed into the iitufecf 
iH^elle often causes beams 
whose interior is actually 
eaten away to have a .sound 
appefiratice. The ravages 
of the beetle are found 
especinlly in ill -ventilated 
places. 

The method of fighting 
the beetle whici) has ob- 
tained a good deal of 
success IS to spray a liquid 
made up of sdaj>, wax. 
cedar wood ('il, and two 
lX)werful chemicals, so that 
the timlKT b e c o in e s 
thoroughly wotted and the 
fluid penetrates all hi*etle 
holes and decayed parts. 
It there gives off a vap«mr 
that destroys the grubs and 
leaves btihind an invisible 
film of poi.son which kills 
beetles seeking to enter. 


THE STRANGE NESTS THAT SOME FISHES MAKE 


M any of the fishes build nests, in which 
to deposit their spciwn or eggs. 
One of those is the paradise fish of 
Siam, an intere.sting creature which is 





The paradise fish making its bubble nest 


kept by the Siamese in glass jars, and 
fed upon the larvae of inoscjuitoes. It is 
trained to fight for the amusement of its 
owners. 

This fish, when it builds its nest, does 
not use materials like weed or sand. 
The male rises to the surface and, sucking 
in a quantity of air, carries this dcvwn, 
later ejecting it as a mucous-covered 
bubble. The oj>eration is performed 
again and again, until there is quite a 
large mass of film-likc bubbles floating 
at the surface of the water. In it the 
female deposits her eggs, and the young, 
when they hatch out, fee<l upon the bubble 
coverings. 

The lamprey builds a very different 
kind of neat. A place is cleared in a river 
bed. and then stones are deposited till a 
pile is formed. Quite large stones are 
earned to the nest by two of the lampreys 
joining forces, as shown in the pictiure. 
The pile is sometimes two or three feet high 
and four feet in diameter. Sometimes as 


many as fifty lampreys will join in building 
a common nest which then assume.*! the 
proportions of a dam. One such has been 
seen 15 feet long and 3 feet high. 



A pair of lampreys building their stone nest 
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EXPERIMENTS ILLUSTRATING THE WAYS OF HEAT 


T hcrf are many mterebting experi- 
ments which we can perform at 
home to illustrate the properties 
of heat, and some of the more enter 
taming of these are illustrated here 
Heat IS, of course, obtamed from the 
Sun as well as from fires on the V arlh 



Burning a string without fire 


iind this wc can piovc f[uite < asily bv 
means of i biimtng i<lass that is of 
any inai^nifyiuf^ hits such as a n i<lmg 
ghiss \V( take i small ring or button 
•ind susjKiul this inside a bottU b^ 
means of «i cotton thread fastemd to 
the cork 

Now we tell out ft lends that wi will 
divide thi cord ami let the button fall 
to tin lioltom of the bottU without 
touching button coid or iKittlc Ihis 
seems impossible but the feat is ciuite 
eisilv performed b\ ceincenlratiiig the 
Sun s rays u]X)ii the thread by means 
of a magnifying gla>s, as shown in the 
put UK Ol course we must chcxjsc 
a warm suim> dav for the e^pentnent 



Blowing on a thermometer with bellows 


Another kind of experiment can be 
carried out with no other apparatus 
than a thermometer and a pair of 
bellows Got someone to blow with 
the bellows u]X)n your hand you will 
feel cool as a icsult Wo might think 


therefore, quite naturally that if wo 
blow vigorously upon the bulb of tho 
thormomotcr with tht liellows tho 
result will be to lower the tempe^raturo 
and send the mercury down Ihe re- 
sult howove'r, is the opposite tlu' 
mcrcur\ rises and the reason is that 
the one^rgy ol the vigorous blowing 
raises the tompcratuic of tlu air 
Substances expand as they art 
heated and wc can jirove this bv .in 



A proof that metal expands when heated 


mt foresting experiment Wi cut t 
cork to the shape shown in the third 
picture, that is with a flat face seal 
loped out in the middle We them 
cut cl htt'p at one cue* ml slick a ne e eilc 
into the ceiik so th it it will lu' across 
the semiKircular eipenmg with its 
head and <*yc on the step Now slit k 
a second neocllc ui an upiight position 
into the cork with its point through 



Boilmg water m a paper bag 


the eye of the probtrate needle J t Uie 
horizontal needle is now hekl in the 
flame of a candle, it will expand and 
[)ush the upright needle over at an 
angle, as shown in the piciure 

^e can boil waiter m a pafwr vessel, 
although this may seem to some an 
impossible feat to pexform Twist a 
piece of iron wire uito a spiral and Ixmd 


the othei t'lid into a loop as shown in 
the pic I UK Now tit the spiial o\ci a 
e findlc and on the loop place a disc 
of stout Ml lute pajxr about twice tlu 
diameter ot the loop J^ush tlu jiapti 
down 111 the middle to foim a kind ot 
lx)wl and till it with w itcr llicu light 



The whirling serpent 


the caudle Ihc pd])ci will not bum 
and bttoK long tlu water will boil 
1 iki a pioee of cardboiird and draw 
on il .1 spiral with a s(rpe*iil s head at 
the end I hen e iit this out and suppoit 
the end of the tail lightly on the point 
ot a needle stuck in a coik II this be 
placed on .a mantedpifce ovit a file 
or gas stove the serpent will n*volve 
being driven round by the iipW4ird 
cunent of waim an 

As a final e»xpcrimcnt, take an 
ordinary pcnholdei with a mi't*il end 
and fix round it a piece of paper, 
partly on the mental and paitly on the 
wood Hold it over the flame of a 
lamp or eandh Ibe papei will be 



A little lesson in heat conduction 


charred where it is against the wood, 
because wexid is a bad conductor ancl 
does not c any off the heat but against 
the metal— a good conductor it will 
remain white, as we see illustrated in 
the last picture 
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WEIGHING THE MH^UONTH OF AN OUNCE AND 



At the National Physical Laboratory at Teddinrton all sorts of clever tests are carried out, and among others the testing of weights to almost the 
millionth of an ounce, and measures to the milhonth of an inch, as shown here. On the left we see a weight being tested to the ten-millionth of a 
pound. The scales are perhaps the most delicate scales in the world. The vital points rest on knife edges, and the wife edges rest in agate. Fixed 
to the moving part of the balance is a mirror, into which is reflected from a square mirror above a fixed beam of light from a lamp at the other end 
of the room. Actually this lamp is about sixty feet away from the scales. The beam of light is reflected back upon the >^<ire mirror from the mirror 
on the balance, and from the square mirror it is reflected again on to a register placed under the lamp sixty feet away. The most minute movement 
of the balance causes the small round mirror to deviate, thereby displacing the Mam of light, whose movement, owing to the distance it is reflected, 
is greatly magnified. In this way a variation of the ten-millionth of a pound can be detected. In this picture the standard weight on the left proves 
slightly heavier than the shopkeeper’s weight being tested on the righL The light on the register has therefore moved an appreciable/amount. The 
whole of the balance is carefully encased, so that changes of temperature and variations in atmospheric pressure shall not affect it. By means of a 
spirit level the balance is kept absolutely horizontal. The other instrument in the picture, shown on the right, is known as the comparator. This is 






MEASURING TO THE MILLIONTH OF AN INCH 



for tostine the size of objects to the millionth of an inch. In the drawing a factory gauge is beins; tasted. It is placed between two jaws* the one 
on the right being fixed and the other being movable. The movable jaw is made to press gently against the gauge being tested, by means of 
weights, which are pulUng down levers and exerting a sideways pressure on the jaw, and conseo^uently upon the gauge. Here again mirrors and 
a beam of light are used. Before testing the machine and register are set to a sUndard gauge. When the new gauge is pul between the ^aws, if 
it varies to anything up to the millionth of an inch from the standard gauge, this will be noticed by the changed position of the beam of light on 
the scale. Any minute difference between the new gauge and the standard gauge will cause the movable jaw to tilt e lever, wWch is sus^d^ 
on springs, and this will tilt the rhovable mirror. However slight this tilt may be, the movement is tremendously magnified by the beam of light 
being reflected back upon the scale. If a gauge is put into this machine and the human finger is placed upon it for only a moment, the circle ot 
light is clearly seen to travel along the register, showing that the metal gauge has grown infinitesimally larger by the heat from the finger. None 
of the standard gauges or those being tested is ever pi^ed up by the hand. They are always lilted by means of small pincers, so that the heat 
of the fingers may not affect their delicacy. Such intricate measurements would have been thought quite impossible a century ago 







ALL SORTS & CONDITIONS OF DREDGERS 

Enormous improvements have been made in machinery used for excavating, whether on dry land or from 
the bottom of waterways and harbours Such machinery is only possible with steel of the strongest kind, for 
the strain on the digging device is enormous It is the dredger that has made the rapid extension of harbour 
works and the continuous deepening of channels possible, and in these pages we read and see something about 

the wonder of modern dredgers of various types 


D tin(JN(. IS ci very ini]H>ttciiit 
l)rciii( li of tiiginecrmg diul th( 
powt I find ifhriciuy of the 
(Indi^iiii;:; indehim is constantly Umg 
iiKrt istd 

llun an two mam nasons for 
dudj^m^ tJnt istoiiunisc tlu di pth 
v)i w lU r m h irliouts do( K' and riv( rs 
find till otlui IS to obtain valuable 
matt rial which lies at the bottom of a 
iivci oi like 

1 he dredging of hirbours and docks 
and also of iivcrs and can iK to men asc 
tht depth of wall r 
for shipping. IS a 
regular mciustr> 
whic h in man^ 
paits has to be 
c oust a nt I V and 
systc m itiCfdly c ai 
ricd out 

Of the dredgers 
thenisclvts stveial 
tvp( sauMtigciK lal 
use Peihifis tJie 
mosilamiliaris tlu 
bucke t or laddt i 
diedget m which 
a coiitmuous chain 
of steel buckets , 

runs round ind 
round a fnuiK work 
know n to eng me < is 
as a ladder Jhis 
extends from tlu 
floating enift to 

the' Ixiltom of tlu ^ifSSSm 

nver or othci 
wate^nourse Ixing 
diedgcd 


Up and Down 

As tlu eliain ol 
buckets goes lound 
and round it digs 
oit the soft nut 
e rial at the bottom 
bungs It up and 
then as the bue ke ts 
turn over at flu 
top the matter is 
dibiharged. tithe i 
into tlu dredge I 
Itself Ol into a 
btirgi at its side 

I lie dudger has 
a numlicr of hop 
pers Ol eompart 
me nts to i et eivt 
the material and 
these have tiap* 
doois at the bot* 
tom. so that if the 


dredged matoiial is to be dumpe^d at 
sea the hoppeis can be emptied easily 
by the opeuimg of the tra]) doois 

Some of the big laddei dredgers have 
buckets that scoop up as nnieh as 54 
cubic fee t of ni iten.il each that is c ach 
bu( ket bungs up more than two and a 
half tons at a time 

Sometimes a bucket will stiike a 
great boulder ol loek and them the 
sttain on the bucket and on the chain 
1^ ( not mous and provision is m,ide hv 
which il the obstacle is immovable a 



The Pas*de-Calais, the biggest Udder dredger tn the world, being Uunched at Dunkirk 
It can dredge up a thousand tons of gravel per hour We can see in the photograph 
how the middle of the dredger vessel is cut away m order to allow the Udder to be lowered, 
so that the chain of buckets can go round and round and bring up the material from the 
nver or harbour bed The way m which the Udder is lowered is shown on Page 569 


clutch slips, and reht*ves th( strain 
Ihcsc buckets often bring up stones 
wt ighing two tons or more 

Another type of diedgcr is the sue 
lion dredgei whic h as its name implies 
sucks up the nwUiial tlirough an air 
light pipi Such i dndgtr can deal 
onlv with fine mud sand 01 oth<r 
mate rial and it is largely used ui gold 
dredging 

Ihe puinp is of the ecntnlugil type 
Tn this there is a ciic iiUr luniier which 
revolves at tremendous speed in a 
lound casing with 
a feed pipe and a 
dischijgt pipe \s 
the r u 11 n t r ic 
volves any mit 
dial m the (rising 
IS flung outward 
thiough tlu dis 

i e h a r g t pipe by 
centrifugal lorn 
while fresh waltr 
and m it( i lal rush 
up tlu lied pipe to 
take its p ' a c e 
1 hus a continuous 
stream of the 
dredged male rial is 
passing from the 
bottom of the nver 
01 ( anal and In mg 
poun clout through 
the discharge pipe 

In the Mersey 

dtedger is used m 
sucfi places as the 
Me^rsc y, tor keep- 
ing the channel 
opi n for ships 
Chie such dredger 
dredge sand dumps 
twenty million 
tons of material a 

Inaddition to 
these two types 
there arc also the 
grab dredgt*r, in 
winch a bucket m 
two hinged halves 
is let down and 
grabs the mateiial. 
closing and bring- 

unched «t Dunkirk “8 ‘‘ “P* > 1 *®™ 

I in the photograph 1 s t b e dipper 
ladder to be lowered, dredger, in u hich a 
be material from the bucket on an arm is 
shown on Page 569 let down and scoops 

up the material 
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THE IMPORTANCE OF THE SAW TO MAN 

We arc all coming to realise how much modern civilisation is based on machinery. Remove only one 
particular kind of machine from the Earth, and modern life could not go on as before. A great deal of our 
civilisation, for instance, would come to a dead stop if suddenly all forms of saws were to be instantaneously 
abolished, and here we read something of the saw’s history and importance 


T iir hdw IS one of the most ancient 
tools known to man, loi we Inid 
flint saws of the Slone Age, «uici 
the Am lent Egyptians used hand saws 
111 toim remarkably like those which 
we use now, except that like most 
oriental saws to day, they bad the tec'th 
inclined towauls the handle and so cut 
on llu ]>ull instead of on the* push The 
I gypli.tiis evtii liad saws which fittetl 
into Irames. like our bucksaws and 
iiac k saws, and some of these could be 
woikcd by two ]>eople 

J'liink loi a momc nt what life would 
be witlumt the saw We c cnild chop 
down small tiec's, but how should wc 
Jell huge tu-es of gicsit diametci And 
haMiig l(*lled the trees, liow ‘>l\oiild 
we saw them up into besnub and 
pi, inks * \nd e\e*n if we had the beams 
and planks how should we make* such 
things as boxes and cliairs vind tables 
and bedsteads and pincils and doors 
.md dr.iwcis and 
oooke ase s and so on ? 

We should indeed be 
liclplt'ss without tlie 
s.iw j 

The man who In si 
ualiscd tlie \aliie ol i 
a cutting uistninunt 
with tenth had hit 
on a tremendous dis- 
eoveiv I’lobably lu' 
found that the oulin- 
ary rough edge of a 
flint knife could do 
certain things that a 
smooth enige could 
not , and this gave hini 
the idea of making 
t(*et h deliberately 
along the* euiling 

edge We do not 

know who he was, endless ban 

but he, like many net only vety rs 
other unknown in- On the left we ! 
ventois, should have and on the right 
a meuiument 


The invention ol steel gave a jiowci- 
lul imjxdus to the devclopme'iit ot the 
saw, and it will ])robably sin prise many 
people to know that in tlic* Middle Ages 
the‘ie weie laige saws woiked by hoise- 
powei and water-powt'r These laige 
saws worked up and down m a fiame 
and we'ie usi d tor cutting up tiee ti links 
and gieat besims 

But the gicatest invention m ton- 
iiection with the s*iw, afte'i the l<x>l 
itself had been in\(*nte*d was the pro- 
duction oi the ciiciilar saw ^n Lnglish- 
mmi, Samuel Millet, took out a pdeni 
loi a circuUi s,iw in 17/0. and by 
i7go ciieiiku saws were used a good 
deal It has been edaiincHl tluit simikir 
saws wene m use in Holland ii(*arly a 
century earlier, but theie se‘ems no 
dehmte proof ot this 

At first the circular saws wen* wot ked 
by hand, then by water, and -t the 
inve ntion of the steam engine, by 



I*' 


The endless band saw has one advantage over the circuit saw in th^ it worlu 
not only very rapidly and continuously, but enables irre^lar shapes to be cut out. 
On the left we see a band saw used for wood, with a tilting table for bevel work, 
and on the right a band saw for sawing metals, with a third wheel and a frame set 
back to give room for large plates 


stcMin In some* casos they wcie* diivcii 
bv hoi Si powe‘t, and thfic* is .1 rccoid 
ol a ^S-ineh circulai saw in the* We*stern 
States ol Amc'iica whieh was rline'ii 
by lenir liois(*s walking round and 
roimd 

Ol ecniise* those* e.nly eiicidai saws 
were vny eiiide* eom])tiied witli the* 
wondeiliil iinjtle mi‘nts th.it aic pTO 
due ( d to day 

Anothci gie*at aeK.ince in the de 
vclopnu‘nl of the s.iw was when a way 
was lomid of msciling sipaiati t«eth 
in the clis< . so that if any t<*c‘lli wtie 
bioken tlie v coiiUl be icpkiccd without 
sci.ip]>ing tin whoh s.iw 

Any'one who has t'vci sc*eii ,1 ciiciii<ii 
saw at work in a big sawmill will ha\c 
realised the cnotmcnis saving 111 kiboui 
of this ingenious device* One cue iilai 
saw, atte iide d by one* man, will do as 
much work in a day as seoies of men 
working with hand saws 

Still aiifithei re- 
, maiUable deve‘le>|v 

iiK'iil in the* history 
ol tJie saw was the 
iiixe'ntion ot the 
modern endless Ixuid 
saw 'The lust one 
was ]>.it(iit(*d bv an 
rvnglishman. William 
Newb(*try of London, 
in 1808, but archae- 
ologists say tliat tlie 
bcuid saw Wfis known 
to the Aneiemts The 
b.'ind saw e n a b 1 e s 
I r I e g u 1 a r shapes 
to be tut out with 
gii'at ‘>pct d, and 
like the Cl re ular 
saw, tan also be 
adtipte'd for the cut- 

. in that It works ** 

apes to be cut out. nwflp in iiitmy si/i*s, 
ilVfor bevel work, ran g i n j- fiom M 
«1 and a frame set eighth of an inch to 
18 int'h(*s m width 



AriH ill A vut vsrictv in the form of the teeth edApted to vatious types of work. This 



HOW OUR BREAD IS MADE BY MACHBMERY 



In this double-nsge picture we see the wonders of a modem bakery. When the dour arriees it is hauled to the top of thehuildmg and en^ed into 
a larse bin from which ah elevator carries it up to a chute. It fails into a vessel which measures oertain quantities by weight and drops mM into 
kneading pans. Ilie kneading pan is wheeled to a machine called a kneader» where a quantity of water, measured automaticaUyt is added, and a 
moving arm worked by .a' motor kneads the flour and water into dough. The table on which the kneading pan stands is rotating all the tims^ As sMn 
as It is ready the dough Is wheeled away and shot through an opening to an apparatus called a divider on the floor below. Here the dough Is dividM 
into quantities each equal to one loaf, and these pass on a travelling belt through a warm proving chamber, where the dough rises sUghtly, At the 

70^ 


.1+ 



WITHOUT THE HUMAN HAND TOUCHING IT 



«iid of tlio chamber it ii flattened and roUed» and panes bj conveyors to the second prover. Here the batches of dough are pushed automatically 
on to trays that aie constantly ascending, tiiese trays having been greased by a man with a grease spray. The loaves pan to and fro through 
the prover, and then descend into a hot oven, heated by steam pipes, where ttiey again pan to and fro and come out baked. A man with gloved 
hands lifts them on to a timvelUng belt, which takes them to a cooling chamber, where thi^ pan to and fro till they come out ready for packing. 
At the end of the cooler they are shot automatically on to a roller conveyor, where a man with gloved hands guides them to an automatie wrapping 
Messrs. J. Lyons A Co., Ltd., allowed the artist, Mr. Goodwin, to make sketches for this drawing in their model factory 
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WHAT THE INSIDE OF A WATER-MILL IS LIKE 


T ill Ki ciT( >till cl nuinb( I i»f ^^£lt(r 
nulls til work unndini^ <orn in 
diffirdil |).irts of (,rc it Hri^un 
iilthoiirh the d(l\( n 1 of st( ( 1 uid modi rn 
mdihiiuiN is list piitlinp; llu in out of 
culiori I Ik V .li< nn ihli to coinpitt 
witli llu V 1st mills thil now < \is 1 full 
of intru it( iiiKliirKi\ ( ost 
m«iiiv tboiismils ot 
pounds tr^r the Hiding ol 
c Ol ri 

It is intirrstin^ howixir 
to sti liou IIk old w iti r mill 
(I M s it** \\< tk ind lilt ])K 
tun |^i\t n on tin p i^t show 
in snnplitud i< nn ttu \ nioiis 
t p< 1 iIk n 

1 lit p )W( I ( i I uninn^ w it< t 

IS ol ( out ( \ t 1 \ L(U. it its 

font <lr]><i)din^ iiptin tlu 
spt ( d ot tilt t iJi It nt 1 Ol 
iiitiU t \ i n in I nj^l iiitl it w i 

1 It d soiiit t ( 1 ]>t>w« 1 iTitl 

now with tilt niotltiii w itt i 
tinhiiu utilising Hit ciu i \ 
it silt I| pi H c s l \l l 11 I 
[ill 1 \ 1st uiioiiiit ol powt 
IS oht I nil (I Irtiin water loi tin 
f.t in 1 dm ol t It t tilt it\ 

It iidt) soint sindl iiin 
inriK s t 1 1 i 111 wt t h 1 11 s t i 
^ 1 1 d t n 'Np itit s<» t li a t tht 
w de i UK t ts till 1)10 1(1 sui I It t 
)l tht iinplt nit id w< ilnll 
find th d It It (|inu s i ^ood 
(U d oi ixtrlion to r< sist tht 
ioitc ot tht (uiitid winth 
would t iri\ tlu spitk iron 
in toK it Wt t in until 1st iiul 
thtiifoK tint with 1 wdtiwhitl 
littf il with a niiinhiT ot flodhoaitls 
round its inn Hit ])owti of lutinm^ ot 
lallmL watti is sLittiiunt to tuiii tht 
wilt 1 1 toiind uid loiind 

Wt sti on pi^t 177 of this book the 
\aiioiis loiiiis ot w itt 1 whttl list d loi 
nnlh 1 Ik \ n* tht ii inn sot ovii 


shot undirshot and bnast wlictls 
'Ihi pit tun on this page shows a milt 
with an ovt rshoi whet I 

As th( whit I turns, its shaft or axle 
which jiisst s Ihtough the outer wall of 
tht mnh turns a wheel msidi tlu mill 
tout am mg t)o teeth or togs plait <1 at 


in angle This bivtlhtl logwhtel 
elriv i s i sin dh i wlu 1 1 or pinion h i\ ing 
2^ Ittth nnd this is tLstiiud on an 
upright axis 

\t the top ot tlu iipnght shalt or 
axis IS a whet 1 eont lining ^<2 tt elli nnl 
it eoniitcts with a ]nn]on wheel working 
lioii/oul ilH uid ha\ mg 1 5 tt t th 1 hat 


pmum is on a shaft or axle winch sup- 
juirts and carrii s round the upper 
millstone The lower millsttme is 
statioiiar> and both stones aie en 
e lose d in a < tise or bt)x with alniut two 
mthts ^paet between the stones and 
the l)ox ill round 

1 he corn is fed thrtiugh a 
hopjxr in an upper flooi and 
passis thioiigh a trough or 
shot to the Tiiillslones Ihe 
shot is toiitinuallv shaken 
bv the t|UKkly rtvoUing 
spintlU iiitl so a i onst int 
siipplv t)! gr im IS dt hvi red as 
tht mill gots on working 
As till torn is ground it 
])assts tint ill round the niill- 
stoms and Jails thiougli a 
ihutt into I \(sstl belt)w 
Tint it IS not \et fit foi list 
lor tht husks ot tin gi 11 n ait 
mixt tl witli th( flouT and 
must bt sijuritttl llu 
ground tom is therefore 
laktn to int>thii put ol 
till null v\ 1 k 1( d is platttl 
in hollow <\hnti(rs of wirt 
tarn is (I muslin whiili ii< 
kt pi rot ding b\ ni i< hint r\ 
not shfwn in this pit tun 
nid the i o 11s 1 p irts of tlit 
nit d lit st])n lit d tiom tlu 
fint flour 

\ null ol this t\])( iisuilJ\ 
his i pullt V wlutl d thf 
to]) o\ 1 1 whu h I ro])( t in 
bt ])isst(i for tht h lulm,^ up 
ot tht saiksoltoin Ih it iii 
to lx giound hu IS ( in bt sem it is 
esst\>^tiil 111 it tht work shoultl si irt at 
the ti^p of tlu null 

W dtr nulls of this kind weie it out 
tinu tlottetl all (>\(r I ngl uitl Wlu it 
( \tr Ihtie was istnarn 01 lutTtluK 
was a watir null but now itli\s most 
of tlu watti mills hivt dis i]){>i md 



In this picture we see how a watei -wheel by means of geared 
wheels and shafts turns the upper millstone and grinds the corn 


HOW A SIMPLE TUMBLER LOC3C WORKS 



There are many kinds of locks, and some of these have already been pictured and explained in this book, on pages 8x and 288 Here 
we see the simple form of lock which is used for drawers in desks and wardrobes In the left-hand picture we see the drawer unlocked 
The bolt has a split in it so as to give it a spring effect and keep it firmly in position Fastened to the framework of the lock are 
several semicircular pieces of iron called wards The key has slits known as clefts, and when the key is inserted in the lock and turned 
the wards At the clefts As the key is turned the bitt of the key goes into a notch m the bolt and raises the bolt, as seen m the second 
picture Then when the turn of the key is complete the split in the bolt causes it to extend at the bottom so that a stump or projecting 
piece ts forced outwards and catches on the edge of a sht m the frame and is held in position, lockmg the drawer, as in the third 
picture Locks of this kind are called tumbler locks and are of a simple and inexpensive character 







washing “** ‘™*»^'‘*- *>««« 

also ^ cleaned by Hiachinery. Powerfid Tacutim dlanen^S^^^?^7K?*^u,i'“f in*ides of the carriages 

ofBr i t ,d.Rdlwav. there is a olant for sterOWna 



?‘ “r™ throughout 

see Fahrenheit, sufficient to destroy any yermin wd thatniay U tw^*??** '“?* the ten^ature to lao 

dn«.st a yacuunt. In this way L ^uriUe. are 


HEALTH-GIVING VITAMINS IN COMMON FOODS 



Fresh vegetables and fruits contain the vitomins without which it is impossible for us to be healthy. These wonderful substances, 
which have been discovered only in recent years, arc within reach of the poorest. A costermonger’s stall is a storehouse of vitamins 



Hie vitamin called D is found in cod liver oil, liver, the yolk of egg^ butter, milk and cheese, but it can also be product artificially 
in certain fooda by subjecting them to ultra-violet rays, and here we see dough being given a sun bath during the mianng process 
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Wonders oF Animal ^Plant Life 



THE GREAT IMPORTANCE OF VITAMINS 

Everyone has heard about vitamins, those mysterious substances in our food which are essential to health, 
and yet cannot be seen, smelt or tasted. They were unknown at the beginning of the 20th centu^. but now 
their great importance is realised and we should certainly know something about them and the particular foods 
* which contain them. Here is a great deal of information about the vitamins. 


T he matter of diets and foods had 
long been studied by men of 
science, and it was known that 
human beings and all the higher animals 
needed several different kinds of focxl. 
These included those containing proteins 
for building up and repairing the tissues 
of the body, those con- 
taining mineral matter for 
building up the bones, those 
containing carbohydrates for 
yielding energy for heat 
and work, and fats for 
stimulating growth. 

Hut, although all this was 
known, there was still some 
mystery about deciding upon 
a thoroughly suitable diet 
which should produce a 
healthy growth. Even when 
plenty of proteins, carbo- 
hydrates, salts containing 
mineral matter, and fats 
were taken, the result was 
not always a perfectly 
healthy growth. 

One thing had been found 
by experiment : a certain 
quantity of vegetables and 
fruit 1X1 the diet was neces- 
sary for health, and the 
Admiralties of various 
countries used to order large 
quantities of dried vege- 
tables for use on their ships 
going for long sea voyages, 
when no fresh vegetables 
would be available. But 
somehow these dried vege- 
tables, although they tasted 
almost the same as fresh 
vegetables when prepared 
properly, did not produce 
the same result. 

That great navigator 
Captain Cook knew tliat he 
could keep his men healthy 
and free from scurvy if he 
gave them plenty of fresh 
greenstuff, and so wherever 
possible he called at the 
different countries ho 
sighted to collect fruits to 
add to the ship's diet. 

Early in the present century it was 
found that in certain natural foods very 
minute quantities of substances existed 
whose composition was unknown. The 
substances could not bs extracted as fat 
can be extracted from milk, or sugar 
from beetroot: but, nevertheless, ex- 


haustive exjHiriments showed that the 
absence of tliese substances from the 
diet led to sickness and disease. 

Further experiments and investi- 
gations led to the discovery of more of 
these mysterious suKstanccs, and the 
name of vitamins was given to them, a 


word made up from the Latin word 
vita," moaning " life," because the 
substances were ab.solutGly essential 
to life and health. 

Vitamins originate in plant life and 
are present in the flesh tissues of animaks 
that live on plants ; hence vitamins 


occur in varying proportions in both 
animal and vegetable foods. Vitamins 
arc classified by letters of the alphabet 
and by .subdivisions of certain letters. 

Vitamin A. This is found in animal 
fats, such as butter, cream, egg yolk, and 
cod-liver oil. Margarine, unless 
artificially fortified with it, 
does not supply vitamin A. 
nor does lard or bacon fat, 
unless the pig is fed on green 
foods. Food short of 
vitamin A causes children to 
lose weight and become 
likely to catch various 
infectious diseases. 

Vitamin H and H, include 
a number of somewhat simi- 
lar vitamins which, however, 
act on the boily in different 
ways. Sliortage of vitamin 
B in the diet is the cause 
of borri-berri (a common 
disease in Orientsd countries) . 

Vitamin B, is a group 
term which includes vita- 
mins containing one or other, 
and sometimes all, the three 
substances nicotinic acid, 
riboflavin and adermin. 
Deficiency of nicotinic acid 
affects the nervous system, 
the skin, stomach and 
intestines, and is one of the 
causes of indlagra (a form of 
skin disea.se). Lack of ribo- 
flavin cause.s eye inflam- 
mations, pimples, and skin 
troubles such as cracked 
lips. Shortage of adermin in 
the food may induce skin 
and scalp diseases such as 
pimples and seborrhoea 
(falling out of the hair). 

Vitamin (' is necessary to 
enable the body to resist 
scurvy and anaemia (weak 
blood) ; deficiency in vitamin 
C* greatly lowers resistance to 
infection. 

Vitamin D. Deficiency 
of this vitamin is a>causc» 
of rickets and chilblains. 
Vitamin Ji. A diet rich in 
this vitamin gives relief to some nerve 
and muscular troubles. 

Vitamin K is c.ssontial to the clotting 
of the blood, and it benefits sufferers 
from nettle-rash and chilblains. 

Vitamin F is generally as 8 rx:iated 
with vitamin C and has similar effects. 


Vitamin Values of Common Foods 


VITAMUI A 

God-liver Oil .. .. . 

Uver (flftki oiul niiiiuiUI 
Fish rot) ... 

KfW yolk 

Jluttcr 

Grouii veiietMbleB 
(7arroU niul tumKtO'js 
Dried apricots . . . 

Meat (atiimal and fish) 

Milk (poaieurlied) 

Cheese . . . 

Fresh fruit 
Whiile cereals 

VITAMIN B, B, 

Yenat and yeast extracts . 
MiddlinRS, bran, peanuts 

Dried peas 

lA^ntlls . . . 

Wholemeal wheat 

Rye 

Oatmeal . . 

Rice 

Pork, ham, bacon 
blvcr, kidney, heart 
EPR yolk 
Hard roe . 

Fruit .. 

Voffetnbles . . 

Lean nii'al 
SoR roes 

VITAMIN B, 

NlfO- 

tinlo RilM>* 
acid flavin 
Yeast (dried) ,. •••• *•* 

Yeast extract . ••• 

Liver . . ••• 

Kidney and heart •• *• 

Meal, loan •• * 

Fish •• — 

Wheat meal .. •• • 

Rkk I I 

Malsc .... • • 

Rice • • 

Oatmeal .... • 

Potato • — 

Spinach 

other vegetables 


•••• 


Adei- 

mill 

•*« 

••• 


This tabls shows the vitamins present 
la various foods. The comparative 
oontent ol any one vitamin lor 
fp^fto foods Is todioated by one or 
more stars, ons itm reprsaeatiu 
unity. Thus In the vitamin A foods, 
ood-llver oU oontalns twice the vita- 
min A value of green veg^ble^ and 
four timee the vitamin A value of 


VITAMIN C 

Rose hips 
lllack currant 
Dnissel sprouts 
l*arsley 
Orange Juloo 
fltmwberrM 
Asuoiugus 
Hpinach . . 

Cauliflower 
('abbage .. 

Watercress 
Liver 

New potatoes 
l^oinoii Juice 
Red ouirani 
Rhubarb . . 

Ompefnilt 
(loosebetry 
lAigauberry 

lloau 

lA'ttllCV . . 

Raspberry 
Toniato . 

Milk . . . . 

Reot .. .. 

parsnip . . 

(;anrut 
Onion 
Apple 
liaiiaua . . 

Ifluin 
Dandelion 

VITAMIN D 

C<m 1 and fish liver oils 
Liver (flsi) utid animal) 
Fish meat , . 

Fish roes 

Hutter 
Citevse . . 


•••• 

«•** 

»•«* 

•••• 


• •A 


*••• 
• A* 


Wheat . . 
Cereals 
(Ireeii loaveji 
Vegetables . 


VITAMIN B 


Liver 
Ureen leavi'S 
Animal fats 


VITAMIN K 


*«« 


VITAMIN P 


Oranges 
Lemons 
I'niiies .. 
Grapes .. 
Gruiiclrult 
Rose hips 






WONDERS OF ANIMAL AND PLANT LIFE 


Hut he did not know fh<it it w.is leillv 
Vitamin C that lined or k<pt away tin. 
s( urvy from which niai intis ust d to 
siifl/»i so Unibly Tins yitaniin is jmi 
ill nlarly abuiiclant in plants of tin 
cabbage taiin1>, «in(l in the juiies ol 
iitions fruits hkt Union** oian^c > and 
f'rapehuit It is also found in tin 
tomato J licit IS why wi should always 
I'at plinty of those hints 

Certain diseases ctmnnon in the J ist 


perm or < ssential part of wheat and in 
UttiKC leavts is also \ery important 
and \alui.L)le lor when it is pivcn m 
tJic II diet to animals they produce 
youiip much mote frctly and rapidly 
A n mark ihle thing about Vitamin J") 
IS that it can be produced in cettaiii 
foods by subjecting them to ultra- 
vioUt rays and as it is valuable in 
ruling oi jiicvinting rickets experi- 
ments were made in subjecting little 


a box or bottle of vitamins, m the same 
way as we can get a box of sugar or a 
tin of salt, we can get substcuices with 
the* vitamins tierneiidously concen- 
trated In many cases boiling or baking 
destioys the vitamins, so let us sec to 
it that our diet always includes a large 
piopoition of fresh foods — fruit, vege- 
tables, salads, uncooked milk and c*ggs 
We may be thankful that these valu 
able substances are contained far more 




SOned PpQS and Beans 


VITAMINC 








) ... 




r v4 


Bananas and mo^t otherfruit^'tf^^f^ TanaenneSi 


Ran Milk 

Lightly steamed 
^ 'Green Vege tables 

Boded Potatoe- 


y .V -.v,' ■ 



Underdone Uver 



The substances in which Vitamin** Bi, Ba, C, D, £ and F are found Vitamin Bi (also called F) preserves the headth of the nerves, 
improves the appetite and aids growth in babies , B2 (also called G) prevents various skin diseases , C maintains a healthy condition of 
the blood capillaries and prevents scurvy , D aids bone growth and the clotting of the blood, and prevents rickets and tooth decay ; E 

aids the life and growth of babies before birth 


and elsewhere can be ciiicd by guing 
olhci vitamins For instance ben bin 
a disease liki dropsy, cun be cured by 
Vitamin Hi , ancl another paiiilul 
disease, pellagra, which often Ituds to 
insanity, can be cured by Vitainin Jt 2 
Vitamin E. which is found m the 


sufUnrs tiom this disease directly to 
iiltiavioUt rays The result proved 
ol iiionnous benefit 

So one discovery follows rapidly on 
another I he stuely of vitamins is still 
being earned out all over tlie world, 
and now, while wc cannot exactly got 


in the cheaper foods like cabbages, 
tomatoes, hen mgs and cod, than m 
those far more expensive canned and 
bottled foods whibh we see in the 
shops Indeed, the costermonger's stall 
contains far more vitamins than the 
grocer's shop 
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LIFE ON THE EARTH SIX HDLLION YEARS AGO 





THE GIRAFFE’S LONG NECK & TONGUE 

The draffe is a strange*looking animal* and it is perhaps not surprising that a farmer* liking at one in the 
Zoo for the first time, exclaimed, It can’t be true ! ’* Here we read something about its form and habits 


N o other living creature has such an 
amazingly long neck as the 
giraffe, or can reach up so high. 
But the giraffe is not a freak. In 
every way it is wonderfully adapted to 
the circuni-slarices in which it has to 
live In the first place, it has many 
enemies, and its coloration is so 
arranged as to camouflage it almost 
completely in its native haunts. 

Of course, in a zoo it is remarkably 
conspicuous, but travellers tell us that 
in Africa, where it lives, the dappled 
hide of the giraffe blends so har- 
moniously with the splashes of light 
and shade formed by the Sun glinting 
through the foliage of the trees, that 
even the sharjvej^ed natives arc unable 
to detect it even when ejuite close. 
There are several varieties of giraffe, 
but although their markings vary, 
they are all well protected by their 
coloration. 

The senses ot sight and hearing are 
very highly develoixid, and the giriiffe's 
head, carried on its elevated neck, 
enables it to keep a sharp look-out for 
foes When danger threatens the 
giraffe runs off. travelling at over thirty 
miles an hour, and its gait is very 
curious, the legs being straddled at 
ejich step. The animal gives the 
impression of sailing rather than 
running. It takes a good horse to 
overtake a giraffe. At a hard gallop 
it can spin along for miles. 


If a lion or other beast attacks it, the 
giraffe defends itself by kicking out 
with its legs, and it can deliver a blow 
of such terrific force as to stun, if not 
to kill, an animal. 

The food of the giraffe consists ot 
leaves plucked from the tops of the 
trees, and here the curious formation 
of the animal enables it to secure all it 

WiUltS. 

First of all the fore-quarters ture 
greatly elevated, being raised well 
above the hind-quarters. Then there 
is the long neck, which nevertheless has 
only the same number of bones as the 
neck of a hippopotamus or elephant. 
The length is obtained not by increasing 
the number of bones, but by the 
lengthening of them individually. 

Reaching the Tree-Tops 

The head is so constructed that it can 
be raised perpendicularly, thereby 
forming a continuation of the neck. 
Finally, the hairy upper lip can be 
extended to a great distance, and 
beyond that the extraordinarily long 
tongue, sometimes more than eighteen 
inches, can be shot up and twisted 
round loaves and branches that would 
otherwise be out of reach. 

The great length of the forelegs and 
neck have one disadvantage, and that 
is that the giraffe can only drink by 
getting itself into a rather awkward 
position. It has to straddle its front 


legs before it can bring its head to the 
ground. It is when the animal is 
drinking at night that its bitterest 
enemy, the lion, often sjurings upon it. 

The giraffe has a pair of horns six 
inches or so higli between the ears, and 
old male giraffes often have a third 
horn rising from the forehead. A 
variety of giraffe found in Uganda has 
two small additional horns l^hind the 
principal pair The horns of the giraffe, 
however, are never used as weapons. 

Although the giraffe was known to 
the Ancients, who called it the 
camelopard, regarding it as a cross 
between the camel and the leopard, it 
was not till 1827 that the first living 
giraffe arrived in England, being 
presented by the ruler of Egypt to 
King George IV. It died two years 
after its arrival, but nine years later 
four more giraffes arrived in London. 

Giraffes go about in herds, although 
these are not so large nowadays as they 
were fifty or sixty years ago. Sir 
Samuel Baker, the famous traveller, 
once counted a herd of 154. He tells 
us that there is nothing to compare in 
beauty tliroughout the whole animal 
creation with the eye of a giraffe. It 
is large, dark and liquid, and has an 
expression of great gentleness. Yet 
giraffes sometimes get vicious, when 
they begin to kick with both fore and 
hind feet. The only relation of the 
giraffe is the okapi. 




THE TALLEST OF ALL LIVING MAMMALS 



A eroup of siralfes in their netive heunts in South Africa In the photograph the animals look conspicuous, but actually their coloration 
18 so protecb^f and camou^ives tiiem so wdl, amid the {day of sunshine and shadow, that eren when a traveller is near it is 
difficult to distmguiAh them. natives, trained to detect animals, are often quite unable to see them a few yards away A 

full-grown giraffe is often ao feet high and has to straddle its long forelegs very wide to reach the ground with its mouth 
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THE GREAT “SEA OF RAINS” ON THE MOON 



The details of the Moon s surface can be plainly distinguished by means of the huge loo-inch telescope at Mount Wilson Observatory 
m America, as can be seen from this magnificent photograph reproduced here by courtesy of the Observatory. It shows the great level 

S lam which was named by the old astronomers Maie Imbnum, or Sea of Rams, because they supposed that it most be an ocean on the 
loon's surface Possibly in past ages it was a sea, but now it is a great, flat desert about two million square miles in extent In the 
top part of the photograph can be seen the range of mountains known as the Apennines with the great crater Archimedes just below it, 
and two other craters, Autolycus and Anstillus, to the left At the bottom is seen the crater called Plato, and at the top, at the end of 
the Apennines, another crater, Eratosthenes Just above the crater Plato can be seen an isolated mountain which is known as Pico 
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NEW PLANET NAMED BY A LITTLE GIRL 

Not very many years ago it was thought that the orbit of Neptune marked the limit of the solar system to 
which our Earth belongs. But in the last few years we have learnt that this is not the case. There is another 
planet beyond Neptune and it has been given the name of Pluto, a name which was suggested by a little 
English girl of eleven. Venetia Burney, of Oxford, a great^neice of Mr. H. G. Maden. the science master at 
Eton College, who proposed the names Phobos and Deimos for the two moons of Mars 


T hi most distant memboi ot tin* 
solar system, the planet J’luto, 
Wiis dis( oven d by phutoi’iaphy 
It .ippean d on siu c essivt photof»raptis, 
and as it h<nl (lianKtd its pl.ut astio 
nonieis that it ««is not a stai, but 

was a planet, or wanderii ‘ in tlu 
hcM\Lns 

It w*is dis(ov( red by the astrononieis 
.It the famous J.owfll ( )bsc n^atorv at 
Haf^statl in Arizona It is the tliud 
1 a r m (it m a | o i 
])lanet to b< dis 
cox (.ltd in human 
hist(»i \ i(ii all th( 
pl.inets as far as 
Satin n haxo beem 
IviKiWii bom pi( 
li istoi i( times 
Tianus was dis I 
t ox ( i( d in I 7 S 1 
.ind N i ptu no m 
ih^o Pint o was 
found in lot^ 

J h( actual dis- 
( o V ( I \ o t t h i 
pliUud on the ])ho 
toi'iaphu plate s 
was made by a 
vouiif* astionomer, 

Mi ( 1 > d ( 1 oin 

b a u K h , b u 1 a 
qiiartci of a cen 
tury or moie ago 
Professoi Peitival 
laiwoll (akulated 
by mathematics 
that the I e must be 
anothei planc't lie- 
yond Neptune , ^md 
this led to the 
scare h 

Not much IS 
known about this 
distant j>laiiet,but 
It IS hi’heved to be 
smaller tlian the 
Earth, horn which, 
when dis< overed, 
it was distant 
nearly 4 000 mil- 
lioit miles Its 
gieat distance, and 
its dim light, winch 
takes idiout hve 
and-a-half hours to 
leach us, make it 
very diflicult to 
take any measure- 
ment of its disc 
As wc know the* 

Sun IS not quite The two photographi 
in the centre of the its position, proving 


Iidith’s orbit, foi in w Intel wean .iboiit 
tliiee million mil«‘s ncatei the Sun than 
wi an III th(‘ summer Hutthetceem 
tiitit\ ot IMuto's oibit is muih gieatcT 
than this Whdi Pluto is nean*st tlu 
Sun lu getst'xtMi closer than Neptum . 
but as the 01 bit ot the lu xv phinet is 
iiH liiK'd at a ( onsidet able angle to the 
geneial plam* of the 01 bits ot other 
j)lan(‘ts. Ills path and that of Niptiine 
do not floss ia(h otlu’r 



The two photographs a comparison of which showed that a supposed star had change 1 
Its position, proving that it was a planet. The bright patch is the star Delta in Gemini 


Pluto IS believed to be very massive 
and htMxy as though it were a iio/t*ii 
.111(1 (Oiidciised wuiliJ, which it piobablx^ 
!•» To any inhabitant who might be on 
Pluto th( Sun would .ippcai no Idigei 
than .1 blight star 

The eiioiiuous .uIxMut.iges ol photo- 
giaphy to tlu astrononui aie t learlv 
se*( n 111 the ( ase of Pluto, toi tlu' photo 
giaphsotthat pait of tlu heax ciis wheie 
he appeals tak(n in i^ast ytar^ hax( 
been caieluhj ex 

aiuiiuul and from 

them the scientists 
h.ive I)(*t‘ii able to 
Cidculale loiighly 
tlu 01 bit of this 
distant planet 
They did not ex 
pf^ct to lx able to 
do so toi some 
ycsirs and had it 
not been toi the 
phoUjgi.iplis they 
would have had to 
wait a long time 
It is a very won 
derJul thought 
that the photo- 
graphs whicli have 
been taken dunng 
j>ast yeais c>f dif- 
feient parts of the 
heavens may at 
some futiiie time 
10 veal still aiiotluT 
plfinet of which, so 
fai, thcieisno hint 
01 knowledge 
It must be re- 
membered that the 
task of examining 
these stai ma])s 
is a very tedious 
one When one 
remembers that 
there aie hundreds 
of millions of stars 
scattered ovi*i the 
heavens one can 
easily understand 
that to seaicli 
among these foi 
a possible planet, 
appearing as a 
mere point of light 
among all the rest, 
IS a wuik rnquirmg 
the most amazing 
patience and the 
gieatc'st care and 
led star had change 1 skill on the part of 
I star Delta in Gemini the astionomer 
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HOW TO RECOGNISE THE CONSTELLATIONS 
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In this picture we Me the principal constellations as they appear in the sky if we stand looking directly north at eleven o’clock in the 
middle of July The faint, cloudy band rising from the horizon is the Mill^ Way, which is really a vast universe of stars to which our 
solar system belongs. If we could see this great system from distant Space it would look very much like the great nebula in Andromeda. 
The most easily recognised of all the northern constellations is the Great Bear. We can always pick out that part of it which is called 
the Plough, and by means of the two pointer stars, Merak and Dubhe, find the Pole Star near the point round which the heavens rotate 



tiore we see the pnncipal constellations m the heavens when we look directly south. It is interesting to compare these picture-diagrams of 
the constellations with those which appear on pages 130 and 4x5. It will be seen that the heavens appear to be circling round during the 
year, and some of the constellations which at one time of the year are clearly visible disappear below the horizon at another season, only 
to reappear some months later We can best see the change by following the apparent course of the Plough. Other constellations can 
be traM in relation to it. Here again, as in the picture of the northern constellations, we see the Milky Way as a faint cloud«>like band 
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[Romance oF British HisioRYi 

A FOOLISH KING LOSES HIS HEAD 

Charles the First’s was a tragic reign, for it led to the great Civil War, in which so many brave men 
on both sides lost their lives. It was also a very important reign, for in it were laid the real foundations of 
the English political liberty which we enjoy to-day. In these pages we read the story of how this king 
exasperated and defied his people and so came to lose his head 




I T is rather the fashion to sj)LMk ot 
Charles the First as a bad king but 
a good man l'h*it he was a bad 
king no one who pays any regard to 
the lacts can dispute for dunrig the 
whole of his reign he was constantly 
breaking the la>^ He extracted money 
from Jus subjects quite illegally, and 
any who would not pay were put in 
prison contraiy to the' law and to the 
express pledge's givc'n by the King 
himself 

W hen in the c nd his subjects rut olt 
his ht.id they were only taking a leaf 
out of the' King's book, and he roulcl 
liardly roinjdain that his subjec Is Jiroke 
the law when lie himsilf hacl been 
sc ttmg them the example of lawless 
ness for nearly a cjuaiter ot a century 
But if he was a bad king, c an we say 
that he was a good man ^ After con- 
sidering the whole of the facts of Jus 
life, tlie most we can say is that he 
was a good husband and a kind father 
He was loyal and faithful to his wife, 
which few, if any, kings Jiacl bc'eii before 
him, and he was loving and gentle to 
his childien 


But beyond tins we can hardly 
dc'scribe ('harles the First as a good 
man He was faithless to friend and tc'W' 
alike No maiter how loyally a man 
might sei\e Jum, facing op|K)sition and 
danger in the King's intc-rests, Charles 
when his own safety or welfare was 
imperilled, left lus friends to the tenclc*r 
me icies ot his foes 

His signing of the death warrant ol 
I-ord Strafford who served him through 
thick and thin, is <jne of the most 
ilisgiacetui c'pisodes in linglish history, 
and so laithless and untruthful was the 
King, who for long was cpiite wrcmgly 
described as a ** Martyr," that m the 
c*ncl nobody could tiust his woid TJic 
best we ran say ot Charles Stuart is 
that he died better than he lived. 

As an infant he was so feebU hat 
it seemed hardly likely that he would 
survive, or at any rate bc'come a normal 
man His ankles wete too weak to 
allow Jum to stand o'* walk alone, and 
it Wfis a vc'ry Ion , time before he 
learned to speak But Jus guardian 
Lady Caiey, looked after him so well 
that his health improved and he finally 


became' a strong m<in, expo'll in all 
kinds ot athletic cxoicises such as 
vaulting riding, and sJuioting with 
crossbow and musket, and was also 
souK'thmg of a scholar and theologian 
His ffitJiei usc'd to say that " lie could 
manigt a j»oint of controversy with 
any pi elate *' He spoki' and read 
bren< h and Italian was a master of the* 
classn s and mathematics and also Jiad 
a good knowledge of jiaiiiting, an liitoc- 
tun and music 

Unfortunately lie was ol a very 
obstinate disposition and this led both 
him and his country into trouble* 
Even befote lie came* to the throne lie 
lookc'd upon the* House of Commons as 
an enemy that needed cJiastisiiig 
Writing m i6ii to his liosom fiiend, 
the Duke of Buckingham, to whom he 
gave tlio pc't name of * Stetmie, ’ he 
said : " Steeiiie, tlie Lowt'r House this 
day has been a little unruly, but I 
hope It will turn to the best, for 
before they rose they bc'gan to be 
ashamed ol it yet I could wish the 
King would send down a commission 
that if need were such seditious fellows 


, . , 
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Charles the First demanding the arrest of the ftve imMched Members in the House of Commons. The Speaker is asserting the 

privileges of the House. From the painting hf J. S. Coplw 
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ROMANCE OF BRITISH HISTORY 


might be m’uXt. an t xanipU of to 
others ' 

At last Janus duxl aud (hirlts 
mounted tlu thiotu and at onet the 
trouble began I he 1 nglish pcojik 
althoiigh they had alvi \\s been gi< it 
fighteTs for IiIm rty wen eonfirnud 
monarchists Jhc thought of doing 

without a king h id nt ve i o< e urn d to 
anyone YetChatks hv his [>i isistc nt 
law breMking and tianijihng on the 

liberties td his 
subjects turned a 
huge proportion ol 
the 111 into Re pubh 
eans And leJien 
he lost his he id it 
was only tlu 
natural ehniix t<j 
a long (ouise of 
events !oi whieh 
he hiiiise It u is 

le sjKinsible 

It has been said 
cpnte tni1> tint 
I n^lishnie n love 
hbt rty and le spe e 1 
the 1 iw 11 w L 
the lawlessness eil 
(hiiles ind not 
his const nit de- 
mands lot nione \ 
th it touse (I the in 
eif the pi oj)lt 

As soon IS he 
e anu tei the thie ne 
C h i r I e s found 
himself in nee el 
eif mone\ and he 
the n ton e 1 1 1 e el 
Pat 1 1 1 me nt to 
gether inel iske d 
tlu House ol ( oiniuous to \ote x 
sum e)l oiu million p luiids (tut ttie 
(ominous hid been suite im^ nuclei 
many gTle^allees ind re dising th it 
it they give the King »t oiitt ill the 
nieine y for whieh he iske d they would 
get no helpliom him tlu \ \ cite el him 
only / 1 50 000 te) go on with 

Now It had been tlu e ustoni when i 
king or epie I n inoiintid the 1 nglish 
throne to vote the lu w sovereign 1 
giant of ve h it w Is know n as 1 uiin ige 
ind l\uind i<e t ixe s le vie d uj) ui 
fverv tun ot hiei 01 wine ind even 
pound ot me le h iiulisi imputed into 
the eountr\ We now e ill these t ixe s 
C ustoms Dutie s 

When Chailes asked Pihuiuiit to 
veite Junnige aid Pmiielige tor life 
the Co nmons ele e 1 in el Mi it lliey would 
vt>tc it loi one ye ir uilv inel not 
fe>r tlu Kings life ( huh w is tun 
ously angrv and i itlui thin leeept 
the nieuie V on sue h eonditiems li 
le fuse el it altogclhei I his w is lath 1 
siHn toi he w is bidly in need of 
money and halt a loil is b ttei thin 
no hie lel 

Charles then dul some tiling whuh 
made his hubjee ts did t list hnii gn itly 
The freiieh King with his iiiimstei 
Cardinal Kichtheu w is besieging Iws 
Protestant subjeets in tlu stion^ town 
of L«i Rexhedk Ri< helie u iskt el ( h u h s 
for help but Charles did not elm to 
grant it openly tot his 1 nglish subjects 


w e I e ve I \ inxious to semi an < xpedition 
to issist the Ittneh Protestants c^r 
Hug lie nots 

\ fleet e)f I iiglish ships had b»tn 
gatheied in the Channel and when this 
silled it was suppistd that they weue 
goiii^ to help the Huguenots But the 
idimril 111 eeuntninel suekknly an 
luumeed tint the Kings oidtrs were 
tint they were to light not loi the 
FTuguenejts but 'igimst them 


1 lu < ipt nils and ert.vvs flatly le Instil 
toobyth cmiiMs ind the admiral hael 
to let inn to 1 iiglxnd Afteiwiieis the 
flee t wis otdeied to siii to Du jipe and 
the id mil 'll the n h Hide el over the ships 
t » the 1 re ne h King s feirres It vv is a 
pool beginning lor a new re*ign anci 
lioeJe d ill for pc lee between the King 
an 1 his subjt e ts 

But ( licirles w is moic bidly in nooel 
ol iiioiuy thin cvti amt asked the 
Piiliiinent to vote him some Ihe 
li Hist ot Commons dcHrlircd that their 
gilt VI nets must b' redre*ssed be toie 
1 he \ would vote i pe nny so C li irit s 
dissolved his Ind l^irliamcnt 

Ihis however el id ned leniuve his 
eiittic iiltics Monev must iu obtaineel 
an i so the King without any authority 
tiom i\iih intent issued ordcis unclei 
Ills (rre it Sell to luge' iiumbeis ot his 
suh)eets di minding eeitun sums Pom 
the 111 Tn this he wis distiiie My bleak 
mg the liw of I ngl nid foi tlu I webth 
Vitule of Migiia ( irti eke lares tint 
No seutige or \i 1 shall be impose el 
m 0111 K ng lorn txee pt bv the C ommon 
( oimeil eit tlu le ilm Othei liws ilso 
(onltrin this Ihe people pud but a 
b tte r pint began te# rise m the n ition 
VVlj n (liAiles summoned a sceonel 
im lit the tnst thing the me mbi is 
did WIS to diaw up i fresh list of 
giievanecs idding m inv new ernes to 
the old lud the v pointed oiP that tlu 
Kiiii^ s mtthod of x using money was 


illegal aiiel they made attacks on his 
kivounte the Duke of Hiiekingham 
( h irles tlu'roupon did the most foolish 
thing he eould possibly have done he 
loegan to threaten the C omnuans 

1 will be willing he replied ** to 
hear your giievancrs as my predcces 
sors h ive be e n se> that vou will apply 
youistlves to rcdicss grievances and 

not to inquiie after grievances I 

must let you know that I will not let 
any of iny servants 
be cpiestioncd by 
you m u e li Ic ss 

such as ai< ol 

tniment place and 

nt u to im J see 
you speci illy aim 
it tlu Duke ol 
Hue kingh im 1 
would you wcjitki 
h a s 1 1 11 foi mv 
supply 01 cist t 
will lu worst foi 
yoiirstlvis lor if 
my ill h ippt n I 
think r shill be 
t he 1 ist to te e I it 
Sujiply it must 
be t'pl lintel Is tilt 
term used teir 
iiioiuv veiticl 1>\ 
P 11 li ime nt 

1 Ik lion i ot 
( oininons it one t 
it pi u el to the 
King s tine it bv 
iinpe iclnng Buck 
ingh mi thit IS 
they b 1 o u g h t 
eh 1 1 g t s against 
him bet 01c 11 k 

Houst ot lords so tint lu might bt 
tried ( li irks got ovti the difluultv 
by' dissolving Parlianunt 

lit now began tc# t \tort nioiity trom 
all soits ot persons 1 iinnigt md 
Poundage (hits wtre rolltettd bv the 
Kings oidtrs without the const nt ot 
Parhamnit scapoit towns were com 
pelled to fuiinsh shijis 01 money 
Roman ( itholus wtit romptlkd to 
Day he ivy lines mel to se rvt is sold it is 
eontiaiv to tlu 1 iw of the laiul and 
thf King*^ and his frit nets de 1 1 in d th it 
h( had i pci feet light to do all these 
things without the tonsent of Pirha 
me nt He and his triends eiainud tint 
the King was .ippoiiiTed by (»ocl that 
he luled by Divmt Right and that lu 
was not bound to obey the laws made 
for Ins subjects 

William Laud tlu Bishop of Bith 
and Wells who was afterwiicls aj) 
jiointed Bishop ot f ondon and then 
Archbishop ol ( intenlnirv was ont ot 
tilt King s suppoiteis m this idia 
After the setond Parliamint had 
btem dissolvisl live gtntkmeii were 
impiisemcd by tlu Kings order for 
a fusing to pay the memey dtmantkd 
t>f ^hem Ihcv dcrlared that by law 
they were not bound to jiiiy tins money, 
ind pointed out tint by the Jwenty 
ninth Artit Ic o^ Magna ( arta No free 
man shall l>e takem or imprisoned un- 
less by the lawful judgment of his jietrs 
Ol bv the law of the land * However 
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The tiial of Charles the First From the painting by J Burnet 
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they were put in prison and were then 
brougiit to trial. 

In those days judges were not im- 
partial as they are to-day, and no man 
could rely on receiving a fair trial. The 
Chief Justice, Sir Nicholas Hyde, who 
wanted to please the King, declared 
that the law had not been broken, and 
that the prisoners, having been arrested 
by special order of the King, could 
claim neither to be released nor to be 
tried. 

Here was a fine state of things ! For 
centuries Englishmen had been fighting 
for liberty and justice. Magna Carta 
had been looked up to as safeguarding 
citizens of all ranks, and now it was 
declared that this was of no value 
against the King’s orders. No wonder 
feeling against the King grew stronger 
and became more widespread ! 

In 1628 Charles was compelled to call 
a third Parliament, but when he asked 
for money the same answer was given ; 
the redress of grievances and the 
granting of supplies must go hand in 
liand. 'riie House of (omnions also 


that m time ol peace no one should be 
punished by martial law. 

There was a good deal of argument, 
but in the end Charles agreoil to the 
Petition of Right. The Cx>minons were 
delighted, for they trusted the King's 
word, and they 'at once voted the 
money he wanted. 

Charles, however, had no intention 
ol Carrying out his part of the bargain. 
He at once declarccl that Tiinnage and 
Poundage were not taxes, and that lie 
would levy them vvhutevei the House 
of Commons might say. Of < oiirse, the 
House of (ominous protested, and 
Charles at once prorogued it. Not long 
afterwards tin* Duke ot Huckingham 
was assassinated at Portsmouth, as he 
was about to lead another expedition 
to La Rochelle, this time to help the 
Protestants. 

It is impossible to describe all the 
<|uarrels betweetv, Charles and his 
Parliaments. His third Parliafiieiit was 
dissolved, and then lor eleven years he 
ruled without a Parliament. His chief 
helper was a foniKT .Member of the 


Money, not only from pi*opIe in .seaport 
towns, but from those inland as well. 

A Buckinghamshire gentleman 
naniofl John Hampden refused to pay 
the twenty shillings demanded of him 
on the groiuul that Parliament had not 
levied the tax. He was brought to 
trial and the judges, supportt*rs of the 
King, declared that he must pay, for 
no Act of Parliament could take away 
tlie power of the King or prevent him 
Inmi commanding the person, property 
ami money of the people. 

'rhmgs were last coming to a hcati. 
('harles and his friends became imm* 
and more lawless. Archbishop Laiul 
declared that it was wicked and a sin 
against (hid to resist the King, no 
matter wliat lie did. 

At last, in 1640. (vharles was com- 
pelled to summon his last Parliament. 
It was the fiftli. There had been four 
iHhcrs, all ot which had resisted the 
King’s interference with the liberties 
of his subjects and breaches of the law 
of England. 

The fifth Parliament was no excep- 



Kins Charles leaving Westminster Hall after sentence of death had been passed painting by Sir John Gilbert 

* reoroduced here by permission of the Mappin Art Gallery, Sheffield 


drew up a petition to the King, which 
has come to be known as the Petition 
of Right. There were many points in 
it, but the chief were these : that no 
man should be compelled to pay money 
to the King without the consent of 
Parliament, and that no man should be 
damaged or punished for refusing to 
pay I that no man should be im- 
prisoned without cause shown ; and 


House of Ccjmmons, named Sir Thomas 
Wentworth, whom Charles made Earl 
of Strafford. It seemed as though 
Charles and his friends did everytliing 
they possibly could to make enemies of 
the people. The Roman Catholics and 
Puritans alike were persecuted. Taxes 
were levied in such a way as to sol 
aside Magna Carta altogether, and 
Charles demanded what was called Ship 

yax 


tion. Its first act was to impeach the 
Earl of Stratford and Archbishop 
Laud, but it soon changed the im- 
pciachinent of Stratford for another 
plan known as a Bill of Attainder. In 
this scheme no trial was necessary. A 
Bill was brought into one of the 
House s of Parliament, passed through 
both Houses, and then when the King 
gave his consent became an Act of 

• lA a 
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I’arlianu^nl. and it had to bo obeyed 
as part of the law of the land. Tlic 
HiU of Attainder declared Strafford 
guilty of certain crimes, the punish- 
ment of whicli was death. The Bill 
quickly passed both Houses ol Parlia- 
ment, but Stratford couhl not die 


friend, John Hampden, that men of 
religion are wanted to with.stand these 
gentlemen of honour,” and he began 
training a body of men who should 
fight for liberty and faith. These men 
became tht‘ hm^st soldiers in Europe, 
and were known as Cromwell’s fron- 


The charge began as follows : 
” Charles Stuart, King of England, the 
Commons of England being deeply 
sensible of the calamities that have 
been brought upon this nation, which 
arc fixed upon you as the principal 
author t»f them, have resolved to make 


unless the King gave his consent. 

Who would have dreaint'd that 
Charles, having used Strafford as an 
instrument lor so many years, «ind 
having been most loyally and faithfully 
served by that nobleman, would (‘ver 
have agreed to his death for doing the 
King such faithtui servici* i* Yet this 
King, to his everlasting shaim*. gave 
his consent 4ind signed his name to the 
Bill. Strafford died on the sc.atfold, 
his head lx*ing cut off by tlie " bright 
execution ax ” which later on was to 
cut off his tn»iicherous master’s head 

Charles now went 
from bad to worse. He 
went to the House ol 
Commons with <1 guard 
of soldiers to arrest 
five Members, but they 
had escaped. M'lie King 
tried to coerce the 
('ornmons, and the 
Oimmons were* more 
than ever determined 
to re.si.st the King’s i 
attacks i»n 1 heir rights. 

It was cl<‘ar that 
IhtTe could be no 
settlement of tht‘ dis- 
pute except by lorce 
of arms. An<l so the 
King, declaring that 
his subjects wen* in 
rcbt*Uion, gathered an 
army and raised his 
standard at Notting- 
ham on August J2iid, 

1642, This was the 
beginning ot the great 
('ivil War. Charles the First 

Those who fought on 


sides. It was they who won battle 
alter battle and finally .secured victory 
for the l*arliaraent. 

All<*r one victory Cromwell wrote to 
a friend ; God hath given the victory 
to our handful ; let us endeavour to 
keep it. 1 had rather have a plain 
russet -coated captain that knows what 
he fights for and loves what he knows, 
than that which you call a gentleman 
and is nothing else. I honour a 
gentleman that is so indeed.” 

After being defeated everywhere and 
losing Oxford, his headquarters, Charles 



and Bishop Juxon on the morning of the Xing’s execution. 
From the painting by S. Blackburn 


inquisition for blood ; and according 
to that debt and due they owe to 
justice, to God, the kingdom and them- 
selves, they have resolved to bring you 
to trial and judgment ; and for that pur- 
pose have constituted this High Cx^urt of 
Justice before which you are brought.” 

The cfiarge then went on to state 
that Charles, out of wicked design to 
uphold unlimited and tyrannical power 
and to overthrow the rights and 
liberties of his people, had treacherously 
and wickedly levied war against the 
Parliament and the jieople. The charge 
conchicMxi by declaring 
that the C o m m o 11 ■ 
wealth had ” for the 
said treasons and 
crimes im]>t*ached the 
said Charles Stuart as 
a tyrant, traitor, mur- 
derer and a public and 
implacable enemy to 
the Commonwealth of 
England, and prayed 
that h«* might be put 
to answer tlie premises 
and that such proceed- 
ings should be* had as 
were agreeable to 
justice.” 

The King sat 
apparently unmoved 
till he Wfis described 
as ” a tyrant, traitoi, 
murderer,” and .so on. 
and then he laughed. 

Chcarles bore himself 
with courage and 
dignity, and he at once 
ing’i execution. disputed the legality 
of the Court. ” It is 


the King's side were 
called Cavaliers, whiU* those on the 
side of the Parliament were known as 
Roundheads, because so many of them 
were Puritans, and instead of wearing 
long hair like the Cavaliers, had their 
heads cropped short. 

The King himself ('omniandod the 
Royalist army, and the Earl of Essex 
that of the Parliament, At first the 
King’s troops gained tlie advantage. 
1'he Cavaliers were fighting for honour, 
which is a far more in.spiring thing to 
fight for than mere pay. Many of the 
Parliament ary soldiers at first were 
merely fighting because they were paid 
to do so. h'urther, the King’s warriors 
were men who from Iwyhocxl had bt‘en 
trained to the use of arms, whereas 
the supjxirters of the Parliament were 
mo.stly lanners, merchants, lawyers, 
shopkee]iers and labourers who had had 
no experience or practice in figliting. 

There was in the Parliamentary 
army, however, an officer named 
Oliver Cromwell, who realised that 
something more than paid soldiers 
were necessary if victory was to be 
won. ” It is plain,” be said to his 


realised that his only chance ot defeat- 
ing the Parliament parW was to sow 
dissension in its ranlb. He made peace 
offers separately to the Parliament 
and to the Roundhead army, but 
neither side trusted him, and in despair 
he fled and gave himself up to a Scottish 
army which was lying at Newark in 
Nottinghamshire. He tried to get this 
army to desert the Parliament, but 
failed, and eventually the Scottish army 
sold their prisoner to the English for 
;f40o,ooo. It was a mean thing to do, 
for Charles was a countryman of theirs. 

Differences now arose among the 
Roundheads, and the Parliament and 
its army fell out. Charles was held by 
the army, but still faithless, he tried 
to treat secretly with all parties, the 
Scots, the Irish and the Presbyterians 
Cromwell, who was now all-powerful, 
learned of this, and determined that 
he should be brought to trial. 

Charles escaped, but was soon re- 
captured, and on January 20th, 164Q, 
he* was brought to trial for high treason 
before a High Court of Justice sitting 
at Westminster. 


not,” he said, ” my 
case alone, it is the freedom and liberty 
of the people of England ; for if power 
without law may make laws 1 do not 
know what subject can be sure of his 
life or anything that he calls his owm.” 

These were admirable sentiments, 
but Charles should have thought of 
them during the previous twenty years, 
instead of repeatedly ^d constantly 
breaking the law, and thereby setting 
a precedent for his judges. 

There was a long wrangle as to the 
right of the Court to judge the King, 
and the proceedings were adjourned. 
As the King left the Cxiurt in charge of 
his guards there were cries of ” God 
save the King ! ” His dignified bearing 
had drawn forth the admiration of 
many beholders. 

When the Court met again it declared 
itself competent to try the King, but 
Charles said he would answer the 
charges as soon as he knew by what 
authority the Court acted. Again a 
long argument followed, and once more 
the Court adjourned. 

After other meetings it was decided 
to take evidence against the King, and 
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a number of witnesses told how he had 
raised his standard and gathered an 
army Fmally, on January 27th, the 
Court met and Charles was declared 
guilty of the crimes laid against him 
and the sentence was given " For all 
which treasons and crimes this Court 
doth adjudge that he, the said Charles 
Stuart, as a tyrant, traitor, murderer 
and public enemy to the gorxl people of 
this nation, shall be put to death by 
severing his head from his lx>dy *' 
During the reading of the sentence 
the King smiled, and thin asked per- 
mission to speak, hut the Comt refused 
tins, at which the King leplied “ I 
am not suffered to speak Expect what 
justice the p(‘ople will have ♦ ” 

Thf trial was not such as 

would be regaiiled as a fair — — 

trial to-day but neither 
was any tiial in those day*' j 
Judges wcic almost always 
partial and if it was desiii d 
to fin<l a man guilty the 
evidincc was alw«ivs sifted 
so as to 1)1 mg about the 
disiiid result 

Chtirks was no more a 
martvi than anv othe'r j 

piisoiuT of his time It I 

w IS siiupl\ a tas( of a law- 
l)uak(i being condemned 
l)V 1 «i \\ hri i k t 1 s T wo 
\Mougs <»t <uuis< never 
in ikt a uglit InitCharlis 
hinisdl. it must always be 
re 11U nihi K d, had set th( 
lashioii in lawbiiaking 
lilt nun who liud him 
wen onginalls loyal and I 

law abiding citi/cns till 
goulecl into re billion b> 
the injustiii oi the King 
On th( < veiling of the 
day on which he leit'ived 
SI nil net tin King sent .1 
message to the Com 
missioiKis asking that lie 
might SI ( his < hililren and 
that Dr Jnxoii, Bishop of 
Iwondon might attend to ^‘”8 

pia> with lnm The re- 
ipiests were gnmted Only 
two of his e hildren were m London, the 
others having escaped 

diaries had a long tender and 
aiferting interview with Princess ICliza- 
beth, then alxiut thirteen, and Tlenry, 


land He charged her to forgive those' 
people who had condemned him, but 
neve*r to trust them, for they had been 
most false to him, and to those that 
gave them power Strang^ words from 
one of Charles’s iaithlessness I 

Then, taking the Duke ot Gloucester 
on his knee, the King said to him 
’* Sweetheart, now they will cut oft 
thy father’s head Mark ehiltl what T 
s.iy they will cut off my head, and 
perhaps make thee a king but 
mark me, you must not be a king 
so long as your breathers Charles and 
James do live,’* at which the ihilil 
said earnestly, ” I will be torn 111 
pieces first ” 


It being for the laws and liberties of the his cloak doublet and waistcovt and 

land He charged her to forgive those' said " When I put out my hands this 

people who had condemned him, but way,” stretching them out * then * 

neve*r to trust them, for they had been He did not finish the sente m e but 

most false to him, and to those that appaiently raised his hands and eyes 

gave them power Strang^ words from 111 prayer 

one of Charles’s iaithlessness I The nexf moment he laid his nesk 

Then, taking the Duke oi Gloucester iifion the block, and when the oxuii 

on his knee, the King said to him tioner put his hair undei a tap the 

” Sweetheart, now they will cut oft King, thinking he was going to strike 

thy father’s head Mark child what T said ” Stay for the sign ” After a 

say they will cut off my head, ami pause the King stretihed out his 

perhaps make thee a king but nands, and with one blow the execu 

mark me, you must not be a king fionei seveie*d his head from his body 

so long as your breathers Charles and Holding it up betore the people he said 

James do live,” at which the ihild ” Behold the head of a Bailor » ” 

said earnestly, ” I will be torn 111 There was a groan from the spocta 
pieces first” tors ior Charles by his quiet dignity 

had g.uned mu< h sym- 

pathy Then soldi! IS came 

and cleared the* stree't 
Ihe bexly was put into a 
coffin, and a week later 
w as boi ne to W 1 n d s t) r 
.ind bulled in Henry VITI’s 
vault 

It IS often suggcstenl that 
( li.irles died foi some high 
principle- the Divine Right 
of Kings which the jx^et 
PojX' t alls 'the* right divine 
ot kings to govern wrong ” 

( But such IS not ihe case 
( haiU*s's quairt‘1 with lus 
jH'opU* was a much moie 
soniid one than that He 
was ejuite leady to ar 
knowledge and govern by 
means of Parliament pro 
vidcd P.itliameni would 
pay him all the money he 
asked tor Whe n he f ould 
not get money he claimed 
the Divim* Riglit to take 
it fiom his subjects with- 
out Parliament’s consent 
So far as the King was 
concerned the Civil War 
was a fight fox money 
So far as the Parliament 

. ^ party was concerned it 

was a fight foi liWrty, 

, Whitehall From the pamting by G Wappen and it w well that we 

should remember this 
Then came the parting, when the For the liberty which we enjoy to-day 
King commanded them both to be and the happy Constitution under 

obedient to their mother, and bade which we live with King Loicls 

the Princess Elizabeth to give his and Commons all working harmoni 
blessing to the rest of her brothers ously together is largely duo to what 





King Charles on his way to the scaftold outside the Banqueting 
Hall, Whitehall From the painting by G Wappers 


the little Duke of Gloucesf r, who was 
about seven He bade the I'nncess 
Elizabeth tell her mother that his 
thoughts had never strayed from hei, 
and that lus love would bo the same 
to the last , and begged her to re- 
member to tell lier brother James 
whenever she should sec him, ” that 
It was his father’s last desire that after 


and sisters 

The execution was fixed for January 
30th, X64C} It was a snowy day, and 
the King, attended by Bishop Juxon, 
went to the place of execution, a 
scaffold erected outside the Banqiu't- 
ing ffall in Whitehall, now the Royal 
United Service Institution 

” There is but one stage more,” said 


happened in Charles the First’s day 
The late Lord Morley put the 
matter clearly when he wrote " The 
two most sensible things to be said 
about the trial and execution of 
Charles I have often been said before 
One IS that the proceedmg was an 
act of war, and was just as de- 
lensible or just as assailable, and 


Ins death he should no longer look on 
his brother C'harles merely as his 
elder biothei but should be obedient 
to him as his sovereign, and that they 
should both love one another and for- 
give their father's enemies ” 

" I will never forgot it as long as I 
live,” replied the little princess 

Charles prayed her not to grieve for 
him, for he should die a glorious death. 


Juxon to the King, ’ which, though 
turbulent and tiouble»some, is yet a 
very short one Consider, it will cany 
you a great way —even from i^aith to 
heaven ” 

” I go,” replied the King, ” from a 
corruptible crown to an incorrupt iblc 
wh(*ro no disturbance can take place ” 

Then the King said to the execu- 
tioner, ” Is my hair w ll > " removed 


oil the same grounds, as the war 
itself The othei remark, thought 
tolerably conclusive alike by Milton 
and Voltaire, is that the regicides 
treated ('harles precisely as Charles, if 
he had won the game, undoubtedly 
promised himself uith law or without 
aw he would treat them From the 
first it had been 'My head or thy 
head,’ and Chailcs had lost ” 
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It IS possible to make sounds visible to the eye, and the method is shown on this page In the upper part of the picture we see two 
tuning-forks to which have been attached small mirrors One of these forks is placed in a stand honzontally, while the other stands 
vertically A powerful beam of light is made to shine into the mirror of the horizontal tuning-fork, and the vertical fork is so placed 
that the light is reflected into its mirror from the first nurror, and thence passed through a lens so as to shine upon a screen If now 
the horizontal tuning-fork be sounded while the second fork remains at rest, the light on the screen becomes a beautiful luminous streak 
When the vertical tuning-fork is also sounded in unison with the other, the straight line of light on the screen becomes a bnght curve. 
If, now, a piece of wax be fastened to one of the tuning-forks so that there is a slight difference m its vibration, the luminous figure on 
the screen will be changed and pass through many variations When there is a difference of an octave between the tuning-forks the 
curves on the screen become very complex The lower part of this picture shows some of the remarkable variations that are presented 
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WHY THE BELLOWS MAKE THE FIRE BURN 

A pair of bellows was once a familiar domestic object seen in every home, but nowadays it is not seen so 
often, because in towns at any rate so many houses are heated entirely by gas or electricity. It is, however, 
a very useful device, and in its larger forms in blacksmiths* shops and foundries is very necessary. On this 
page will be found many interesting facts about the bellows 


E vi R\OM knows that if the hri has 
bill lit low and we blow tlit 
(mbors with a pan ot bellows 
the Ine will soon re\ivc .md bum 
brightly Wt know also that the blac U 
smith gets his tiic to burn with an 
intense heat b> working his billows 
lieloie long tin liit is loaiing so that 
lu I an use it for luatiiig his iionwork 
Whx IS it that the lu Hows make tlu 
hie bum more tieic<l> It is luiaust 
the constant stieam of air supplies 
nioii ovvgt n to the fin and it is oxygen 
that aids ( oinbiistiou If the ox\gtMi 
were ( ut oft altogethei the fin would 
<he down .iiid tvtntiially go out Hy 
jiassiiig i const.uit stieam of ox\gui 
through the burning liiel the tombiis 
tion In li< Ifu d iiiormoush, and so what 
was i\ dull liu soon btionus .1 loaiiiig 
lurnai i 

Hi Hows aie a v<ry old devui for 
making a lin luirn Iniglitlv VV( find 
putiius of Jgypfiuis using lu Hows 
on till tombn ol \iuuntlg\pl and in 
oiu of tlu-L diting batU to 1 pjo nc 
riK billows an shown as a pair of 
liithd bags 01 lylindeis attached to 
discs 

Ihtse an alliinatth inflated and 
compiisscd men w 01 king them with 
Lheir flit and hands throwing tlic 
wi ight on th( ditti n nt hagsalliiiiatelv. 
anil lifting thi oni just ixlia listed by 
rut ans ot a 1 01 d V pipe came s ibi air 
to the fill in wJmli a man is holding a 
rod of iiulal 

The (nicks and Koinans also used 
bellows, consisting of 
two boaids joined by .1 
pic'ee of k tit her Kven 
111 the Hible w( find a 
refen once to the bellows, 
foi Jeiemiah (Cliaptei 
VI, veisi ztj) speaks of 
the bellows in the 
foundiy being bnined 
All iitiljons sc'ern to 
have iisid the billows 
h or centimes they have 
been known in China 
Japan, India Africa 
and AHfieiiea 

No one can s<iy who 
mve'iiteul this useful 
device, but be was ecr 
tainly i gicat beiu- 
frUfoi ol his It Hows, 
and the development 
of the bellows in 
modem clays is found 
in the hot and i old air 
blasts of the iron and 
steel foundiy 


111 then sinipli st form 1 h< LuHows 
(oiisist of two Ikit hoards gum idly 
tiiangiilai 111 shapt . taeh with a pro 
jilting h.iiidk Ik tween the boaids 
4 ue two or more hoops lieiit le» the 
sliapt of the lu Hows, and a piene of 
lialher is nailed to the edges of tlu 
hoirels partly enfolding the hoops .ind 
forming an i lu losed ehambir. whitli is 
enlaiged 01 lonti acted by laisiiig tlu 
up]>< r board while the low< i oiu 
temains stationary 

llu le is a valve in one of the boaids 
consist mg of a hole with a leather flap 
When flu bellows are opened the pies- 
sure of the an outside pushes down the 
valve and cute is Hie chambei Then 



When the domestic bellows are opened 
air enters from outside to fill the space 
caused by the separating of the two boards 
When the boards are closed the pressure 
of the air inside closes the valve by pressing 
up the leather flap, and the air is thus 
forced to go out through the nozzle 



The blacksmith’s bellows are like the domestic variety, only there is a third 
board dividing the bellows into two chambers When the handle is raised the 
lower board is depressed and air enters through a valve. Then when the handle 
IS pressed down, as on the right, the lower board is brought up, driving the an 
into the upper chamber and the weight of the upper board causes it to descend, 
driving the air through a pipe to the fire 


whin the boaids aic closed fogt'lhii by 
mciins of tlu liandlc-* tlu* pic'ssim ot tlu* 
ail inside puslu s up the k atlu'i Hap aiul 
closis the valve, thi* an tb< 11 escapes 
thiough the nozzle .it the naiiow eiul 
The he Hows ,iie made of a tii.tiigular 
>haj>e be< auso llu air as it goes to- 
waids tlu nozzle whin the boaids are 
bung closed is pii'sse*d into an cvei- 
dc'ercasiiig sp.m and thus the foice 
of tlu bl.ist IS sin ngthened, for when 
a given cpiantity ol fluid has to pass 
thioiigli a naiiowe*r channel, the force 
IS nu rcasi d 

llu lx Hows iise^d hy the smith arc 
tinmshed with a thud board of the 
same shajx as the otlicis Tins divides 
the* bi Hows into two smalk't chambeis, 
(oiinistcd by a valvt ope*nnig upward 
When the handle is deptesse*(l the lower 
board is laised and tlu an in Uic lower 
chamber is foru^l thiough the valve in 
the iiuddk board, filling the upjx'r 
eliambu flu top boaid winch is 
weighted desierids, foicing tlu an out 
through a pipe to the liie on the loige 
health 1 hen when Ihi luindlc is laised 
igain and tlu lower boaiel dfscemds 
air e'liteis through the valve, filling the 
low( i ehambd ie*ady foi the next Idow 
Of coiiisc , there aie various toims of 
lorgi bellows, some nioie power fill and 
on a larger scale th.ui the one sheiwii m 
the inetuie, and semii times these aie 
lixtel aiut sometimes portable 

I he foim of the* domestic bclk)ws use*d 
to day IS by no me*ans a modem one tor 
an old Koin.iii lamp li.is come down to 
us made in the shape 
ol a man with bellows, 
and these bellows are 
e xactly like the ones 
which are st*eii to day 
Ol course for laige 
forges the bellejws are 
not worked by hand 01 
font, but by a nice bam 
eal tle*viee and in the* 
most up to-date shops 
instead of bellows ol 
the form slienvn, tlu lire 
IS blown up by an elee 
Ine fan, winch is sit in 
ope'iatiori by the 
moving of a switi b It 
IS, of eouise l.ir more 
e o tn pact than the 
Ih'Hows o<< iipying It'ss 
room, and it ha-> the 
additional advantage* 
of getting to work in 
stantaneously as soon 
as the blaiksmith 
moves the switch 
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EXPERIMENTS IN FORMING CRYSTALS 


M any substaiucs whtn they lx* 
come soIkI t>r when th<*v are 
deiK)sited as a solid liom a 
solution loim as crystals thit is, 
tlie^ take a formation in winch they 
)ia\e definite shape's, lacis and anylts 
Diflertnl substances in the crysfallinc 
state have diticrent j^tomttrical torins 
but the same substance always takes 



Salt crystals produced by evaporating brine 


Some will be large enough to see with 
Jhc naktd cyt 

Another xrry intt resting experiment 
is to form crystals on the window- 
pant very much in the same way as 
Jack I rv)bt does when he trec/es the 
water vapour that wc bieathe out 
V\t get a similai effect by brushing 
over the glass a warm solution of some 
tr\stalline substance, such as alum or 
1 psom salts When the solution cools 
and the water evapoiates crystals form 
on tlu glass, giving it the frosted 
ajipcarancc that is so famihai in cold 
weather A little si/e added to the 
litpiid will make the ciystals adhere 
more firmly to the glass so that they 
will not so easily be rubbl'd oil 

Some times a saturated solution can 
be cooled down completely without 
depositing nysfals Here is an inter- 
esting experiment in cornu et ion with 
this matte i Make a solution of 
sulphate* of soduiiii. commonly known 
as tilaiibeu salts, by adding moic and 
mou te) boiling water m a chan glass 
flask until the watei will take up no 


Even a substance like sulphur may 
be crjstallised We place some roll 
brimstone m a vessel and melt it 
with a gentle heat, being very careful 
that it (Joes not catch file Now place 
it where it can get cool, and as soon as 
a crust forms on the surface take an 
iron skewer or knitting-needle and poke 
two holes in the crust on oppt^site sides 



Wire shapes to be coated with crystals 


tlu Stiiiu loim and .i small 
crystal of it is tlu s nne shape 
as a laigi out 1 hiis common 
salt alw 4 i>-. (lystallises in tlu 
form oi a lubt 

\\ e I an c in v out a number ol 
expiiiTiunts m making ci\stals 
foi ouisil\<s SubstiiiKis like 
salt «irid sugar and alum and 
soda and bliustont oi coppci 
siiJphitt m.iy all b( dissoUed 
in watci and then pioducid as 
(Uhmtt ciystals bj hinging in 
tlu '.olutioii a pKii ot stiiiig Ol 
thn ad As tlu watei i\apoi it(s 
tlu substanc e is di'positcd upon 
Die string in its own pailicular 
loim of < lasted 

IVihaps the simplest of «ill 
crystil oxpirinunts is to dis- 
solve common salt in waUi and 
then poui some of this solution 


iieai the cdgi of the pan Nt\t 
tilt llu vcsstlsothit tlu lujiiid 
sulphur undii tlu ciust ma> 
iiin out throUf,!! oiu hoh or 
entiling by tlu otlui soon 

as tht sulphur has compl(t<l\ 
cook (] the Cl list can In Kiiiovid 
and wi shall find that tlu sul 
phur utukrniath has loinuil 
tin^ needle shaped civstals 
Ihiit ait i\ m nil s^ ttnis oi 
civstals distingui died b\ tlu 
•*5 way III which then axis or llu 
imaginaTv hues tound which 
they are Imilt up ait .mangifl 
In the fubu svstim tht it art 
lliTtt axes ol tqnal length all 
intcTstttmg at nglil aiiglts 
Then tht re is the letrigonal 
system, also with Ihret axes 
Crystals forming round particles of dust as soon as the inUrsectmg at light .ingles, but 
flask 18 unstopped with on( longer ut shorter 




Alum crystals on a window pane 


into a plate or saucer, leaving it on a 
hob or some place wheic the watei can 
be maile to cvd|KMatc quickly If we 
examine what is U ft thrtuigh a ]e<iding- 
glass or other magnifying It ns we shall 
find that the salt is in the form of 
small crystals which are cubes m shape 


more in stiliition Close the mouth of 
the flask with a lump of cotton-wool, 
so that no dust can tall in Be very 
careful that the flask is not shaken 
in any way The solution will cool right 
down without any crystals forming 

Now remove the cotton-wool stopper, 
and probably as pai tides of dust fall 
into the bottle crystals will form 
round them, tf\e dust acting as a 
nucleus Then crystallisation will go 
on with ama/ing rapidity Anything 
put intt) the bottle, such as a piece of 
wool, Ol a stone, or a stick, will start 
crystallisation. 

Cr>stal baskets and crowns can be 
made by bending wire into the shape 
ot these objects, binding them lound 
with cotton, and placing them in a 
saturated stilution of alum. If they 
are allowed to stand for some days, 
they will become covered all over 
with crystals, and the crystals will, of 
course, grow kirger the longer the wire- 
work is allowed to remain immersed 



The formation of sulphur crystals 


than the other two In the rhombic 
system the three axes are all of different 
lengths The hexagonal system has 
four axes, tiiree being of equal length 
In the monoclimc and tnclimc systems 
there are three axes of unequal lengths 
crossing at diflerent angles 




WHAT MAKES THE COLOUR OF THE SEA 

Why does the sea sometimes look blue and sometimes green? Vanous causes contribute to the colour ot 
sea-water and these are discussed on this page. The efiect which the reflection o{ the sky has upon the 
apparent colour of the water, and which is often noticed by visitors to the seaside, is also described 


H ow Veined IS the colour of the 
sra ! Generally, we tlimk of 
the sea as green, but in some 
parts when we look down it is a nch 
blue, and m shallow water with a 
sandy bottom it is sometimes \ellow 
rheii, again, in dull, cloudy weather 
It IS grey or almost black Why is it 
that the watei shows such varied 
colours ^ 

Well then ait many things which 
contiibutc to the coloui of the sea 
Some of the colour is due to the 
reflection of the sky in the watei, 
md this IS pditiciilarly the Ciist in 
dull we at he r 1 he 


the sea happens to be the" deeper is the 
colour as we look down into its depths 
because then wo aie looking thiough 
more water Actually, the watei has 
ve ry little coloui , as we know when we 
s( f a bath of sea-wale r 

TJie veiv latest investigations made 
by a CTCiniaii chemist, Richard Will 
slattcr, suggest that the blue colour 
of the sea is partly eluc to the presenee 
in It of dissolveei copiUT compouiids 
Wc all kneiw that co]>per sulph.ite oi 
blue vitriol, as it is some tunes calk'd, 
IS blue and the C>erman scientist 
believes that ]ust as this substance 


elissoivcd in water makes the liquid 
blue, so the topper compounds in salt 
water give it its blue colour when 
laige ejuaiitities of watei are seen 
togethe 1 

Jakiiig it all loiinc! however, prob 
.ihlv llii sea owes more to the re 
flection of the* sky for its eolom 
than to any other laiist 

The (lulf Stream otf the eastern 
coast of the rutted States, is of a 
very dotj) indigo blue coloui due to 
the fact that I he gii*at e va}H>iatioii 
in the Gulf t»f Mexico causes the 
w'ltcr tht're to be s,dt<i thin in other 
jiarts ol thr ex c ni 1 he 


dark clouds above 
refh e te d in the sea 
inikf it look very grt\ 
and dull 

Hut tluie arc oiher 
c ausi s of coloui beside s 
the ic lie < tion of the sky 
Many of the vaiiations 
of colour ait due to the 
small particles of solid 
mat Hr in the water 
and to niH rose opie 
animals and plants 
1 he saltiiess ot the sea 
loo has a great deal to 
do with its coloui it 
IS l)luei where the salt 
ness IS great, so that 
inland seas, like the 
Mediterranean, which 
are salter than the open 
ocean, are of a ncliei 
and deeper blue 

Green Seas 

In the Are tic and 
Antarctic, where, owing 
to the fresh water the 
sea lb less salt, the 
colour IS far grecnei 
The green is partly due 
to the microstopie life 
in the water, and it is 
also due to some extent 
in shallow waters to the 
reflected light of the 
blue sky being mingled 
with the yellowish 
shades of sand and rock 
on the sea bottom 

The salts and min- 
erals m the sea raiely 
amount to more than 
one-fortioth of the total 
weight of the water, 
and therefore, where 
the colour is due to 
these substances, it is 
clear that the deeper 



Some of the exceedingly tiny forms of v^etable life found in the sea, which 
help to give the water a green colour. These plants are known as diatoms, 
and this picture, which is reproduced by courtesy of the Carnegie Institution 
of Washington, shows them enormously magnified 


(nilf of Mexuo m the 
New W o I I cl 1 1 u 11 V 
I Ol r( spun (1 s to the 
\f( dite iraiu cui in the 
Old World So blue is 
the WfVtei of the tnili 
St re «i in that it can 
easily be distinguished 
by its colour alone horn 
the other watei of flic 
ocean aiiud w h le h it 
flows 

The Blue Red Sea 

I he Red Se»a is quite 
ti misnonu r for, di spite 
its name it is a very 
de*ep blue in its deipe si 
parts JTic re ddish hue" 
of the w.itcT IS only to 
be* see*n along the slioics 
on cithci side where the 
foial reefs a little way 
down and the abund 
ance of micioscopic 
diiimal life give it its 
reddish tinge Sonv- 
times a river will ( arry 
down a vast amount of 
muddy sediment and 
this will give the se a for 
hundreds of miles a 
yellowish colour Ihis 
IS the case with the 
great rivers ol China, 
and evplams the name 
of the sea into which 
they run — ^the Yellow 
bea 

Sometimes the colour 
of the sea is streaky, 
blue and green altci- 
riatmg This is often 
noticeable in the Green- 
land Seas, and is due 
to an abundance of 
minute animal life 
appearing in long 
stnps at intervals 


7*7 





WHY DIFFERENT SEAS VARY IN COLOUR 



The saltier the sea, the more blue is its colour That is why the Mediterranean, seen here off Cannes on the French coast, is much more 
blue than the Atlantic Ocean The Mediterranean, a land-locdced sea, is much saltier than open seas because few rivers flow into it 
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HOW THE CLOUDS AFFECT THE SEA’S COLOUR 



The colour of the sea is due not only to the salt and other minerals in it, but also to minute creatures which live in its waters and give 
a deep green tinge to them. If the sea is shallow the colour of the bed also affects the appearance of the water. A great deal of the 
colour of the sea, however, is due to the reflection of the sky, as we may see for ourselves neat time we visit the seaside. With a clear 
rich blue sky the sea itself often looks very blue, except where it is shallow and has a sandy bottom. In that case the blue reflection 
of the sky, mingled with the yellow of the sand, gives a green appearance. Clouds greatly affect the appearance of the sea. When 
they are dark, the sea appears almost black, and clouds crossing the sky cause the sea to change in colour almost every minute 
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THE GREAT MYSTERY OF THE HAILSTONES 

Haii i« one of the greatest mysteries of the weather* for no scientist can tell us definitely how the hailstones 
are formed. Snow and rain perform useful services for man and beast* but hail does harm wherever it 
falls* beating down crops and often doing great damage to windows* glass-houses and animals. Here are 

many interesting facts about the hail 


I T sooms a ^^trangc* thing tliat nirn ol 
srietico who can explain to ns 
quite clearly how riiin and siuiw 
arc formed do’ not know how the 
hailstones come into being. 

They are usually spoken of as frozen 
laindrops, hut tins cannot be a true 
or full ex])1iination, for they arc 
generally much larger than any raiu- 
<lrop can ever be. and when tht‘V arc 
cut open they frequtmtly show that 
they have been formed in layers round 
a nucleus, although soint*tmies they are 
quite different and seem to have ray.q 
or lines ])assing from the (.entre to the 
outside. 

We know that rain is formed wlien a 
mass of air is cooled below a certain 
temperatnrt* and some of its moisture 
is <'ondenstsl into little drops ol water 
that at first hang m the air as cloud 
and then when they are too heavy to be 
suspended longer, fall as raindrops. 
Snow, too, is known to 
be water vapour that 
condetwes directly into 
little* crystals ol ice, 
w i t ii o u t luiving be- 
come' first of all drops 
ol water. The little 
cry.slnls unite and be- 
come flakes ol snow 


mg more and more coatings of ice, till 
at last it becomes heavy and falls. 

'riiis IS quite a reasonable explanation 
ol the formation of ordinary hail- 
stones such as we often sec falling in 
England, but it is not altogether an 
adf*ciuate explanation of the huge hail- 
stones that sometimes lall and do such 
immense damage. The updraughts 
would have to be Very powerful indeed 
to (Tirry up and support .stimes weighing 
a pound or more. 

We all know the story in the book of 
ICxodus of the plague of hail in Egypt 
which tells us that ** there was hail, 
and fire mingled with the hail, very 
grievous, such as thc*re was none like it 
in all the land ol Egypt since it became 
a nation. And the hail smote through- 
out all the land of Egypt all that was 
in the field, both man and beast ; and 
the hail smote every herb of the field, 
and brake every tree ol the fiekl." 
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Pellets of Ice 

But how can the hail 
belornied^ Hailstones 
are really pellets ot ice 
aiul their liistory is be- 
lieved to U* as follows. 

T h V y generally lall 
during a thunderstorm 
and it is thought that 
electricity has some- 
thing t<^ do with their 
building up. They are 
formed in ('olumns of 
rapidly asc-ending air 
and probably bt'giii as 
raindrops. But owing 
to the upwjird current they are unable 
to fall, and so are carried up to a 
region where the tenqierature is below 
fntezing otiinl. The raiiulrops become 
tiny pellets of icc and as the up- 
draught continues several may be 
frozen together. 

Sooner or later the icv'-pellets gel 
blown into a weaker updraught and 
then they lall back into warmer regions 
below where they gather a fresh coating 
of water, condensed from the vaixiur. 
But this at once freezes owing to the 
coldness of the kernel of ice round 
which it has gathered. 

Again the hailstone meets an upward 
gust and is earned up once more into 
colder regions, where it probably 
gathers a coating of snow, that is of 
ice crystals frozen directly from the 
vapour. So the up and down journey 
may be continued, the hailstone gather- 








their frc.sh hides ; another of the party, 
a few minutes after my arrival, brought 
in seven more. Now I well know that 
one man without dogs could hardly 
have killed .seven deer in a week. The 
men believed they had seen about 
fifteen dc‘ad ostriches (part of one of 
which we had for dinner) ; and they 
said that several were running about 
evidently blind in one eye. 

“ Numbers of smaller birds, as ducks, 
hawks and partridges, were killed. I 
saw one of the latter with a black mark 
on its back, as if it had b<*en .struck 
with a paving-stone. A fence of thistle- 
stalks round Hie hovel was nearly 
broken down, and my informer, putting 
his head out to see what was the 
matter, received a seven* cut, and now 
wore a bandage.'* 

Darwin goes on to tell us of other 
h<*avy hailstorms, oiu* farlhei north 
111 the Argentine, wlieie va.st nunibers 
ol tattle W(’re killeil, 
cuul one ill India in 
1831, where nianv birds 
weie killed and (allle 
injured. 'flu* hdil- 
Stones in the Indian 
.stoim \vt‘ie flat and 
ont* was ten mi hes in 
cirt umterence, while 
another weiglu'd two 
ounces. They plouglied 
U]> a gravel walk like 
lUnsket - balls, a n d 
pas.sed through glass 
w 1 n d o w' s , making 
round holes, but not 
cracking them. 


Hailstones as large as goose eggs that fell at Bagdad* when the ground 
temperature was 95 degrees in the shade 


Some people think such a story of 
hail killing men and animals to be an 
exaggeration, but there ara other cases 
oil record of terrific hailstorms with 
stones so big and heavy that tliey 
killed man and l>east. 

The great scientist Charles Darwin 
tells of a terrific hailstorm that occurred 
while he w'as in South America during 
his voyage in the Beagle. It was in the 
Pam}>as of Buenos Ayres, and animals 
as big as deer were killed. 

" We are here," says Darwin, " told 
a tact which 1 would not have credited 
if 1 had not had partly ocular proof ot 
it, namely, that, during the previous 
night, hail as large as small apples 
iuid extremely hard had fallen with 
such violence as to kill the greater 
number of the wild animals. 

** One of the men had already found 
thirteen deer lying dead, and I saw 


Serious Damage 

In November, 1880. 
there wa.s a heavy 
hailstorm at Louth, in 
New South Wales, 
where stones as large 
as cricket balls fell in 
the streets. Nearly 
every window in the town was broken : 
and the new galvanised iron roof of a 
hall and the iron roofs of^ither buildings 
were perforated all over. Many dogs 
and other animals in the streets were 
killed and gardens were stripped of 
every vestige of fruit, flower and leaf. 
A man attempting to cross the street 
at the height of the storm was knocked 
down by the hailstones. 

In 1888 a still more disastrous hail- 
storm oa'ured in Delhi and Moradabad 
in North-West India. Hailstones both 
oval and flat in form were picked up, 
and it is said that some weighed as 
much as two pounds. Probably these 
were accumulations of hailstones that 
had become frozen together after 
falling. But that the stones must have 
been of huge size was proved by the 
fact that at least 130 people were killed 
in the storm. ' 
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WONDERS OF LAND AND WATER 


In 1788 a terrific hailstorm swept 
oyer a large part of France and Bel- 
gium and earned its ruin into Ck^rmany. 
It seems to have travelled in two 
parallel strips, varying in width from 
seven to twelve miles, and separated by 
a belt of fifteen miles, where it merely 
rained. 

The storm moved at the rate of 
nearly forty miles an hour, and the hail 
never fell for more than about seven 
or eight minutes in any one place. 
Some of the hailstones were circular 
and others angular, and the heaviest 


weighed half a pound. In France alone 
over a thousand parishes were devas- 
tated, and the damage done by the 
hail was officially estimated at a 
million pounds. 

Another hailstonn in Wiirtemberg in 
1873 extended its ravages over nearly 
190,000 acres and caused a loss of 
nearly a million pounds. In 1932 a hail- 
storm in the Lea Valley of Fssex did 
enormous damage by smashing thou- 
.sands of panes of glass in the green- 
houses that abound in this district. In 
another storm at Richmond in York- 


shire, in 1020, hailstones from six to 
seven inches in diameter w'cro picked 
up from the ground. 

Rain and snow an? in most cases 
useful, but hail is at all times and in all 
circumstances a baneful and unwel- 
come visitor. It has been said that no 
good office can be pleaded in favour of 
it and that is true, for it renders no 
useful service and does much damage. 
At the same lime it is one of tlie 
greatest enigmas among physical phe- 
nomena. No meteorologist can explain 
the formation of hail satisfactorily. 


THE DRIFTING OF THE EARTH’S CONTINENTS 


A ny thoughtful person who has care- 
fully examined a map of the 
world must have noticed how 
curiously the bulge on the north-west 
part of Africa seems to fit 
the space between North 
and South America now 
occupied by the Gulf of 
Mcixico and the Caribbean 
Sea. Further, the part of 
the east coast of Brazil 
which juts out into the 
All'intic seems to fit the 
Chilf of Guinea on tlie west 
coast of Africa. Then 
Ch'ceiiland seems to have 
been cut out to the right 
shape to fit between North 
America and the west of 
Euro]ie. 

These facts have led 
some geologists, including 
tlu; late Frofessor Alfred 
Wegener, to suppose that 
the continents of tl ic 
Ear til w'ere once all joine.d 
together, and that in 
course of time they have 
drifted apart. With 
America brought close to 
Europe and Africa and 
Greenland, these conti- 
nents would fit very well 
together like a jigsaw 
puzzle and form one 
united mass of land. Then 
one can imagine Australia 
being fitted round India, 
with the iK^uthern part of 
India filling up the Gulf 
of Carpentaria. 

It is a very interesting 
theory, and those geolo- 
gists who think that it is 
a correct explanation of 
the shapes of the conti- 
nents believe that the 
Earth's crust is not rigid, 
but that the part of its 
surface which we know as 
the land drifts or slides 
over the more rigid mate- 
rial below. 

Such a theory would 
explain many things — as, 
for example, the fact that 
Southern India was once 
covered with a heavy 
shroud of ice, as Antarc- 


tica is to-day. This would be about 
the time that the coalfields of North 
AmoricJi, Great Britain, ICurope and 
China w’ere being completed. 


Ice sheets must have buried parts 
of Stnith America, South Africa and 
Australia at the same period, and all 
this seemed very perplexing and diffi- 
cult to explain until Pro- 
fessor Wegener suggesteil 
that these various lands 
now scattered in the 
tKoans were then joined 
together into one huge 
continent. India would 
then have been far to tJic 
south of where it now is, 
and the* coast of Natal 
would have been near the 
South Pole, while the 
region w'hich is now the? 
North Pole must then 
have been in the Pacific. 

Many geologists think 
that the shrinking of the 
Earth through cooling has 
been quite incapable of 
causing this separation of 
tlie continents. 

The two upper maps 
given on this page show 
the land part of the 
Earth’s surface as it is 
believed to have appeared 
in past ages. The lower 
map shows it as it is now. 

It seems a startling 
theory to think of the 
huge continents sliding or 
drifting over their founda- 
tions ; but distinguished 
geologists say there is 
nothing at all impossible 
in the theory from a 
mechanical point of view, 
and the fossilised remains 
of creatures which have 
been dug up in the various 
continents certainly 
suggest that in past ages 
there were land connec- 
tions between them. 

It i.s rather interesting 
and curiou.s to note that 
while Professor Wegener 
only announced his theory 
about 1915. the idea was 
not new or original, for 
somewhere about 1870 a 
book of popular science 
published for boys and 
girls declared this very 
theory of continental drift. 



The land surface of the Earth as. it nossibly appeared 200,000,000 years 
ago. We can see that the contin^*'tits were totally different from now 



The land surface of the Earth as it is thought to have appeared about 
3,000,000 years ago 



The land surface of the Earth as it is to-day. In all these pictures the 
black portion represents the land and the medium shade the shallow seas, 
while the lighter part is the deep ocean 
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THE STORY OF THE ISLE OF WIGHT FOR 10,000 YEARS 



Thp story of every country s coastline is one of alternate sinking and rising and of erosion and building up On many parts of the 
East Coast of England the sea has for centuries been eating into the land, and recent falls of cliff at Cromer show that this is still going 
on In other parts, shingle and sand are being added to the coast The story of the western part of the Isle of Wight illustrates what 
IS going on in so many parts Here we see the region of the Needles as it must have appeared, say, five thousand years ago 



In this picture we see the western extremity of the Isle of Wight as it appears to*day The sea, during the past few thousand years 
has been eating away at the cliff, breaking it up and carrying the eroded matter along the coast The Needles jutting up out of the water 
are, of course the remnants of what was once the extremity of the promontory No rock can resist the wearing action of the waves 



The work of erosion is still going on, and in five thousand years’ time more and more of the cliff will have been eaten away The 
Needles will have disappeared, and the coastline will have become more or less straight, for the debns of the eroded rocks is deposited 
along the shore so that it fills up the bays Just as wind and rain and river tend to level the surface of the land, so the sea tends to 
straighten the coastline The dotted lines in this picture show the formation of the coast as it exists to-day 
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Marvels of Chemistry & Physics 


THE SHADOW AND THE SUBSTANCE 

Making shadows on the wall or on a screen used to be a more frequent entertainment for boys and girls than 
It IS to-day. The old galanty show was something like a Punch and Judy show, and the shadows of the figures 
were cast from inside upon the screen, which was watched by the spectators from outside. Shadows, 
however, aie more than mere amusements, and here we read something about the science of shadows 


W r fill know Ihdt any solul sub- 
st.inci if it has a light b< hind 
It ( asts a sliailow 'I o test 
the matter wi h.iie onl^ to hold up 
onr hand Intwien the lamp ot elcttiie 
light and tlie w<ill and we shall find 
that a sh idow lejm renting oui hand 
will be cast upon the wall 

A pood deal of us( has been inadi of 
this s( lenlifn pinu iple lor the puriKise 
of enli ilainrnent Shaitows on tin 
wall if tkvirlv <.isl by ditteic nl 
ai range mints ot thi two h.inds tan 
givi niuih amuseminl, .md soiiil 
i samples ol how animals and pco]>lt 
tan bt ic])risenltd in shadow ioiin 
will be toinid on page 755 

Jaglil, as we ha\e alu.idy lead 
on page 221 tiavils in stiaiglit lines 
and the dark sh idow cast by any 
oiiaqur body that is plaitd in the 
lim ol light e diK' to the tail that 
lilt liglil is mleut j)1i d 

It a shed ol edass i hi Id up betwein 
the light find tin w<dl Hit light 
passis through the gl.iss Jkuhes 
whiih hail till pi()|Hil\ of allowing 
w.ivLS ol light to ]).iss thiongli thi ni 
ate tailed ti.insp,iTi nt boiliis The 
vvoid tianspan nt " is liom the 


Latin and means apjti.inng ai u>ss 
or beyond ” 

Ihil light waves cannot pass thiough 
most solid bodies, wliiili iither .itisoib 

01 idled bidv some or all of tlu 
hglit 1 hat IS why we tall them 
' opiqut/* whith IS lioin a 1 aim woid 

mi fining shitlcd" 

It must bi leinernbered that tin 
shfule t fist by an o])iqiie bodv is not 
miiiL till dark oitllint whii h ap|HMrs 
upon fin illiiniinaleil siirlat e as when 
we maki shadow hgnrts on Ihi wall 
\\c havi <iliiad> si in on pagi 227 that 
a shadow is something mori th.in this 
^\ hi n ‘♦lie Moon gets l>ctwein the Sun 
and our I .nth it casts a shadow which 
IS 111 the lorm ot a torn find ic fit lies 
from the Moon to ttic Laith's suilace 
so Ihfit it IS cl tone v\hose than dt t is 

2 10^ mill s— the thanieU*r ol the 

Mikhv list It find whose lingth, ‘ the 
apt \ of thi I one, IS somdinus as groat 
as 2 000 mile s 

Wt have seen also, on iMgis 227 
and 228 that whip the souiti of 
light IS more than mere point there 
IS <i sciond cone d shadow, less daik 
than the othii. which is tailed the 
penumbra 'llii*. is due to the fad 


that wliili* somt parts ol the souice of 
light an shut otf b\ the ihiik objcd 
light ia\s from othei pat Is ot the 
sourie f»l light are not obstriided and 
so the peniimbia or almost shadow ' 
IS partlv shaile .mil paitly illumination 
It is less bright th.iii the illuminated 
area, .md less daiK than lompletilv 
shaded paits 

\\ hen we make shadows on the wall 
in otdinaiy daylight we shall see th.it 
then is .1 pfininibifi loimd Ihi dark 
sh.idow bet arise thi sonrt e ot light is 
so huge it is the whole sky, or the 
wholi of that pari of the sky whuh 
tan lie seen lioiii the window 

Whin tiowever, the Sim is stuning 
brightly or we .irc using as the light an 
dot till 01 gas lamp, or .i i andle flame 
thin thi soniie ol light is mui ii 
sin.dUi, and so the shallow is daikei 
and the ne.uei we gi t to the wall with 
out hands, thi iliani and better 
defined will tin shallow be 'I his is 
bnausi the closer oui h.inds are to 
the wall, the It ss oppoitimity is there 
for (hit used light to get loiinil our 
hands ,ind interfeie with the shadow 

Hut now we come to the question 
l)ocs a sh.idow represent the snbstani e 



Plato, the great Greek philosopher, imagined men sitting shackled in a cave with their backs to the entrance and unable to turn their 
heads. He supposed a bright fire to be Durmng at the entrance and men with models of ammals and people passing along by a wall, so 
that the shadows of the models were thrown on the side of the cave which the prisoners were facing The only knowledge of things which 
these people could have would be from the passing shadows The shadows, he says, would appear to them as substance, or reality 
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or object which casts it ? Can we ju^iRe 
of the shape or nature of an object 
by the shadow whicli it casts ? 

That a shadow might be very mis- 
leading has been recognised from 
very ancient times. We read in the 
Bible (Judges, Chapter IX, verse 3b) 
how, when a man saw an army march- 
ing upon the city where he was. 
another man told him : “ Thou seest 
the shadow of the mountains as if 
they were men,'* which shows th»il it 
was quite recognised in those days that 
shadows might be dec<‘iving. At the 
same time, we also fmfl in the Bible 
that shadows can give a very gfx^d idea 
of the objects tliat cast them. The Liiw, 
for instance, is spoken of as “ having 
a shadow of gorwl things to come.’* 

We read on page 358 that one of the 
reasons wc know thi* Karth on which 
wc live is round is that it always 
casts a round shadow on the Mtxm 
when it gets betwc‘cn the Sun and 
the M(x>ii : that is, during an eclipse 


spectators on the other side of a semi- 
transparent screen. The illusion is all 
the greater when the hands that cast 
the shadows are not seen. 

A great deal of fun may be obtained 
by making with the hands the shadows 
shown oil the opposite page, but it 
adds to the interest when we know 
sonictliing about the science of shadows. 

More than 22 centuries ago there 
lived in (iretxe a very wi.se man 
named Plato, and he had something 
exceedingly interesting to say about 
shadows. In a book which he wrote, 
called “ The Rqmblic,” which is one 
of the grcate.st books in the world, 
he a.sks us to picture a curious scene. 

The Prisoners in the Cave 

Imagine,” he says. “ a number of men 
living m an underground cave, with an 
entrance open to the light extending 
along the entire length ot tlu‘ ca\crn.” 
T^lato wants us to think of these men 
as having lieen confined from their 


hold the shadows of those manufac- 
tured articles to be the only realities. 

*‘Now,” continues Plato, “consider 
what would happen if one of them is 
released and compelled suddenly to 
stand up and turn his neck round* and 
walk with open eyes towards the light. 

** Let us suppose that he goes through 
all these actions with jiam, and that 
the dazzling .splendour renders him in- 
capable of discerning those objects of 
which he used formerly to see the 
shadows. What answer should you 
expect him to make if someone were to 
tell him that in those days he was 
watching foolish phantoms, but that 
now he is .somewhat nearer to reality, 
and is turned towards tilings more reiU, 
and si‘es more correctly ? Should you 
not expect him to be jiuzzled and 
regard his old visions as truer than the 
objects now forced upon his notice ^ ” 

I'lato then goes on to explain that if 
the man were taken into the sunlight 
he would first of all be most sucrcsstui 



Here are ten objects of different shapes, all of which in a certain position would cast a circular shadow. This shows how mistaken 
we should be if we judged of the substance by the shadow. These objects, with the exception of the ball, would in different positions 

cast a very great variety of shadows 


No matter what position the Karth 
may be in — and through the centuries 
it lias been in very many positions — it 
always casts the circular shadow. 

But objects of many other shapes 
can also in certain circumstmicos cast 
a circular shadow. For instance, on 
this page we find ten different objects, 
all 01 winch in a certain position would 
cast a circular shadow, and yet they arc 
extraordinarily varied in shape. Now 
except m the case of the round ball the 
shadow would give no real idea of the 
shape of the object that casts it It is, 
therefore, both correct and incorrect 
to say that a shadow repre.scnts the 
substance. It is true that for a shadow 
to have a certain shape the object that 
costs it must in that position liavc the 
sbajie indicated. But it may, from the 
position of the object, be a very mis- 
leading shadow. 

Wliat child, for instance, who had 
never before in his hie seen shadows 
on the wall, could possibly know, il he 
saw the shadow's on page 735, the 
kind of objects which were casting 
them ? He would never dream that 
they were made by the human hands. 
'I'hat is why, at a shadow exhibition, 
the shadows are often witnessc^d by 


childhood with their legs and necks so 
shackled that they are obliged to sitquite 
still and look straight in trout of them, 
liecause their chains make it im^iossible 
for them to turn their heads round. 

He next asks us to imagine a bright 
fire buniiiig some way off above and 
beyond them, and an elevated roadway 
passing between the fire and the prisoners, 
with a low wall built along its course. 

Thinking Shadow! are Realities 

l^lato then describes a number of 
persons walking behind this wall and 
carrying with them statues of men and 
animals made of wood and stone, and 
all kinds of materials, together with 
various other articles. These objects 
pass just above the height of the wall, 
and the light of the lire throws thc*ir 
shapes upon the illuminated wall in 
front of the shackled prisoners. 

" 1 -et me ask you,” says Plato, 
” whether persons so confined could 
have seen anything .of themselves or 
of each other beyond the shadows 
thrown by the fire upon the part of 
the cavern facing them.” His point 
is that all their knowledge of things 
would be obtained from the passing 
si la (lows. Such persons, he says, would 


in distinguishing shadows, then he 
would discern the reflertiori of men and 
things in water, and only afterwards 
the realities themselves. 

If the man had to return to his old 
place ill the cave, continues the writer, 
and were then to describe the realities 
which he had seen, he would only be a 
laughing-stock to the other prisoners, 
who would declare that his eyesight 
was wrong, and that it was they who 
were seeing the realities in the shadows. 

The great (Ireek philosopher, of 
course, uses this as an illustration of 
man’s gradual groping after and dis- 
covery of realities. But it is interesting 
to know that .so much can be learnt 
from thinking about shadows. 

Of course, shadows are not altogether 
illusory or false. They sometimes 
serve a useful purpose, as Shakespeare 
suggests when he tells us'that Thisbe did 
Fearfully o'erstnp the dew, 
And saw the lion’s shadow ere himself. 
And ran dismayed away. 

It would be a strange world without 
shadows, and the disadvantage of 
having no shadow has been set forth 
with a good deal of imagination in a 
famous book with the title ” The Man 
Without a Shadow.” 
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THE STRANGE SHADOWS ON THE WALL 



It IS always interesting to make shadows on the wall, and the pictures on this page show how a great variety of shadows representing 
ammals and people can be made by putting our hands and fingers m certain positions It takes a little skill to make really good shadows 
in this way, but all who have patienpe to practise will be able to make shadows as distinct and clear as those shown here 


735 






HOW TRAWLERS FISH WITH ECHO-SOUNDERS 



Once upon a time trawlers had to keep casting their nets until they found a shoal of Ash With the echo<*sounder a trawler hnds the 
shoal and then casts its nets* In the bottom of the ship’s hull an electric dsTice automatically transmits sound impulses which are 
reflected bade from the sea bed or from any obstacle between the sea bed and the hull of the ship The reflected sound is picked up 
by a receiver on the dhip and converted into an electric current to move a pen which draws on a stnp of paper the outline of the object 
from which the sound has been reflected The sound impulses are transmitted at mtervals, so that the echo from one sound has time 
to be echoed back before the next sound impulse is transmitted As the rate at which an echo travels through water is known, an 
electrical device on the receiver calculates the depth of the echoed object In the top picture a shoal of flsh has come within range of 
sound impulses from the trawler In the centre picture the trawler skipper is watching the echoed image of the shoal The bottom 
drawing shows how different flsh echo different images, depending upon how closely they are swimmmg and the depth of the shoaL 
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